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1.0 INTRODUCTION 

A review of the performance and post-flight condition of the STS-26 
Redesigned Solid Rocket Motor (RSRM) nozzles is presented in this document. 
Applicable Discrepancy Reports (DRs) and Process Departures (PDs) are 
presented in Section 5.0. The Nozzle Component Program Team (NCPT) 
performance evaluation and the Redesign Program Review Board (RPRB) 
assessment is included in Section 6.0. 

The STS-26 nozzle assemblies were flown on the RSRM First Flight (Space 
Shuttle Discovery) on 29 September 1988. The nozzles were a partially 
submerged converger) t /d i vergen t movable design with an aft pivot point 
flexible bearing. The nozzle assembly (Figure 1) incorporated the 
following features: 

a. RSRM forward exit cone with snubbers 

b. RSRM fixed housing 

c. Structural backup Outer Boot Ring (OBR) 

d. RSRM cowl ring 

e. RSRM nose inlet assembly 

f. RSRM throat assembly 

g. RSRM forward nose and aft inlet ring 

h. RSRM aft exit cone assembly with Linear-Shaped Charge (LSC) 

i. RTV backfill in joints 1, 3, and 4 

j. Use of EA913 NA adhesive in place of EA913 adhesive 
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k. Redesigned nozzle plug 

l. Carbon Cloth Phenolic (CCP) with 750 ppm sodium content 

Figures 2a and 2b show the CCP material usage for the STS-26 forward nozzle 
assemblies and aft exit cone assemblies* 


2.0 OBJECTIVES 


The RSRM First Flight test objectives, as outlined in TVR-17535 (MTI 
Engineering Requirements Document for RSRM First Flight), are as follows 
(CPW1-3600 paragraph numbers are in parentheses): 


K. Demonstrate flex bearing system reusability (3.2. 1. 9. c). 

Y. Post-flight inspection of flex bearing to determine sealing 
performance in the flight environment (3 . 2 . 1 * 2 . 3. b) . 

Z. Post-flight inspection to verify no gas leaks occurred between 
the flex bearing internal components (3.2. 1 . 2 . 3.d) . 

AD. Post-flight inspection for flex bearing damage due to water 
impact (3 . 2 . 1 . 4 . 6 . a) . 

AE. Post-flight inspection to verify nozzle liner performance 
(3.2.1.4.13). 

AV. Post-flight inspection to verify remaining nozzle ablative 
thicknesses ( 3 . 3 . 6 . 1 . 2 . 7) . 

Post-flight inspection to verify nozzle safety factors 
(3. 3. 6 . 1.2. 8). 

3.0 SUMMARY/CONCLUSIONS 

Compliance to the objectives is discussed below. 

K. Evaluation indicates no condition which would adversely atfect 
the reusability of the flex bearing system. Both flex bearings 
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have met all of the refurbishment requirements and are 
acceptable for reuse. 

Y. Preliminary inspection shows the flex bearings remained sealed 
throughout all motor induced environments. Tensile leak tests 
done during the refurbishment cycle indicated no leakage. 

Z. Preliminary inspection shows the flex bearings maintained a 
positive seal within the internal components. Tensile leak 
tests done during the refurbishment cycle also indicated no 
leakage. 

AD. Both flex bearings have met all of the refurbishment 
requirements indicating there was no damage due to water 
impact . 

AE. Evaluation of both nozzle liners revealed erosion profiles 
similar to what has been observed on RSRM static test nozzles. 
Wedgeouts in the aft ends of the RH cowl (120 to 137 degrees) 
and nose cap (5 to 20 degrees) contained small amounts of slag. 
Sectioning of the liners showed that the wedgeouts occurred 
post-burn. 

AV. Measurements of the nozzle remaining ablative liner thicknesses 
show that the design safety factors have been met. 

Sectioning and measurement of the liners show that the 
performance margins of safety are all positive. 


4.0 RESULTS/DISCUSSION 


All STS-26 post-flight nozzle observations are discussed in detail below. 
CCP liner Performance Margins of Safety (PMS) are presented using measured 
erosion, and corresponding measured char values adjusted to the end of 
action time. 
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4.1 STS-26A (LH) Nozzle/Flex Bearing 

Overall erosion of the STS-26A forward nozzle assembly CCP ablative liner 
was smooth and uniform. All CCP delaminations, wedgeouts, and pop-ups were 
determined to be post-burn occurrences resulting from cooldown of the 
liners. Blowpaths were observed in joints 1, 2, and 4, but there was no 
blowby , erosion, or heat effect to the primary 0-rings. Small amounts of 
corrosion were found on the metal surfaces of joints 1, 3, 4, and 5, but no 
pitting was observed. Heavy corrosion and pitting was found on the nose 
inlet housing bonding surfaces when the phenolics were washed off. 

Post-flight subassembly flow surface gaps are shown in Figure 3. Overall 
views of the nozzle are shown in Figures 4 through 9. 

4.1.1 STS-26A Nozzle Components 
STS-26A Aft Exit Cone Assembly 

Overall views of the STS-26A aft exit cone fragment are shown in Figures 10 
and 11. 

The aft exit cone was severed aft of the compliance ring by the LSC. The 
nozzle severance system performance was nominal. The exit cone cut was 
clean, with no unusual tearing or breaking. The remaining aft exit cone 
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fragment shoved missing CCP liner 360 degrees circumferentially. This is a 
typical post-flight observation and occurs at LSC firing and at splashdown. 
Glass Cloth Phenolic (GCP) plies exposed by the missing liner shoved no 

signs of heat effect. 

The polysulfide groove fill on the forvard end of the aft exit cone shoved 
no separations. Post-flight measurements of the polysulfide groove radial 
vidth (Table 1) shoe that the GCP insulator did not pull avay from the 
aluminum shell during cooldovn. The polysulfide shrank axially aft up to 

0.12 in. 

There vere no separations observed vithin the GCP insulator on the forvard 
end . 

STS-26A Forward Exi t Cone Assembly 

Overall views of the STS-26A forvard exit cone are shown in Figures 8 and 


The forvard exit cone shoved missing CCP liner over the center portion of 
the cone 360 degrees circumferentially. This is a typical post-flight 
observation and occurs at splashdown and during Diver Operated Plug (DOP) 
insertion. The GCP insulator exposed by the missing liner shoved no signs 
of heat effect. The CCP liner remained bonded on the forvard 11 inches and 
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on the aft 8 inches of the cone. These portions showed nominal erosion 
with no major washing or pocketing. The aft 8 inches of the liner showed 
the typical dimpled erosion pattern that has occurred on all flight and 
static test forward exit cones (see Figure 12). The maximum radial depth 
of the dimpled erosion was 0.15 inch. 

The aft end of the forward exit cone showed bondline separations between 
the EA946 adhesive and the steel housing from 30 to 60 degrees and from 124 
to 148 degrees. The maximum radial width of the separations was 0.025 
inch. The forward end of the forward exit cone showed bondline separations 
between the GCP and CCP (0.04 inch maximum radial width), and cohesive 
separations within the GCP (0.04 inch maximum radial width) intermittently 
around the circumference. Figure 13 lists the location and radial width 
measurements of all separations on the forward exit cone. These 
separations are typical observations which have been seen on previous 
static test and flight nozzles, and have been shown to occur post-burn. 

Photographs of the sectioned forward exit cone liner are presented in 
Figures 14 through 17. Char and erosion analysis of the sections is 
presented in Table 2. Figure 18 shows the location of the measurement 
stations. All margins of safety were positive, with a minimum of 0.01 
occurring at station 28 (180 degrees). 
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STS-26A Throat Assembly 

Overall .levs of the STS-26A throa, assembly (throat ring and throat inlet 
ring) are shown in Figures 8 and 9. 

The post-fired mean diameter of the throat .as 55.922 Inches (erosion rate 
o£ 8.42 mils/second based on an action tine of 122.4 seconds,, locale 

post-barn throat diameters have ranged from 55.787 to 56.38 inches. The 

no. surface bondline gap bet.een the throat and throat inlet rings .as 
0.08 inch and is typical of pas. static test and flight noaales. 

erosion of the throat and throat inlet rings .as smooth and uniform vith no 
wedgeouts observed. Popped-up charred CCP material .as observed on the 
forward 1.5 inches of the throa, ring at 10, 70, 210. 285, and 345 degrees. 
Sharp edges indicate the popped-up material occurred after motor operation. 
Impact marks .ere noted on the throat inlet ring and on the aft end of the 
throa. ring intermittently around the circumference. The largest .as 
located on the throat inlet ring at 130 degrees and measured 1 inch 
circumferentially by 0.5 inch axially by 0.25 inch radially (Figure 19). 
These marks most likely resulted from the loose aft and forward exit cone 
CCP material inside the motor at splashdown. 

Bondline separations between the EA913 NA adhesive and the steel 
support housing .ere observed on the aft end circumferentially except from 
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0 to 25 degrees and at 335 degrees. The maximum radial width of these 
separations was 0.10 inch. Metal— to— adhesive bondline separations 
measuring 0.03 inch wide radially were observed on the forward end of the 
throat assembly circumferentially except at 180 degrees. Separations 
between the adhesive and GCP and within the adhesive were observed at 110, 
and 180 degrees, respectively. These also measured 0.03 inch wide 
radially. Figure 20 lists the location and radial width measurements of 
all separations on the throat assembly. These separations are typical 
observations which have been seen on previous static test and flight 
nozzles, and have been shown to occur post-burn. 


Photographs of the sectioned throat assembly liner are presented in Figures 
21 through 24. Char and erosion analysis of the sections is presented in 
Table 3. Figure 25 shows the location of the measurement stations. All 
margins of safety were positive, with a minimum of 0.06 occurring at 
station 8 (0 degrees). 

STS-26A Nose Inlet Assembly 

Overall views of the STS-26A nose inlet asssembly (forward nose ring, aft 
inlet ring, and nose cap) are shown in Figures 4 and 5. 

The ply angle of the forward nose (-503) ring was checked and found to be 
of the RSRM design. The flow surface bondline gap between the -503 ring 
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and the aft inlet (-504) ring was 0.15 inch. The flow surface bondline gap 
between the -503 ring and the nose cap was 0.05 inch. These post-fired 
measurements are typical of past static test and flight nozzles. 

The -503 and -504 rings showed smooth erosion with no pockets, wash areas, 
or wedgeouts. Impact marks occurring after motor operation were observed 
on both rings intermittently around the circumference (Figures 26 and 27). 
These marks most likely resulted from the loose aft and forward exit cone 
CCP material inside the motor at splashdown. 

The nose cap showed smooth erosion with no pockets or major washes 
observed. The aft 2 to 3 inches showed popped-up charred CCP material at 
137, 280, 310, and 332 degrees. Typical post-burn wedgeouts on the aft 2 
to 3 inches (Figure 28) were noted from 14 to 26, 40 to 93, 110 to 122, 156 
to 172, and 248 to 265 degrees. The maximum radial depth was 0.5 inch at 
the cowl interface. Sharp edges indicate the popped-up material and the 
wedgeouts occurred after motor operation. No wedgeouts were observed on 
the forward end of the nose cap. 

The aft end of the nose inlet assembly (-504 ring aft end) showed metal to 
adhesive bondline separations (0.01 inch maximum radial width) occurring 
intermittently around the circumference. Bondline separations between the 
EA946 adhesive and the GCP (0.01 inch maximum radial width) were also 
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observed. Bondline separations were observed on the aft end of the nose 
cap between the metal and EA946 adhesive, and the adhesive and GCP 
intermittently around the circumference. The maximum radial width of these 
separations was 0.005 inch. One separation, 0.003 inch wide radially, was 
noted within the adhesive from 26 to 28 degrees. Figure 29 lists the 
location and radial width measurements of all separations on the nose inlet 
assembly. These separations are typical observations seen on previous 
static test and flight nozzles and have been shown to occur post-burn. 

Photographs of the sectioned nose inlet assembly rings are presented in 
Figures 30 through 37. Char and erosion analysis of the sections is 
presented in Tables 4 and 5. Figure 38 shows the location of the 
measurement stations. All margins of safety were positive, with a minimum 
of 0.05 occurring at station 39.5 (180 degrees) for the -503/-504 rings, 
and 0.04 occurring at station 24 (90 degrees) for the nose cap. 

Following the washout of the phenolics, it was found that the aluminum nose 
inlet housing had extensive corrosion and pitting on all bonding surfaces 
360 degrees circumferentially (Figures 39 through 46). This was also 
found on the STS-26B (RH) nose inlet housing. The cause of this corrosion 
has been attributed to seawater which enters bondline separations during 
splashdown and retrieval (Ref. Memo L231-FY89-M130) . The metal bonding 
surfaces were not accessible until phenolic washout at Clearfield 
Operations. Therefore, corrosion protection was not applied to these 
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sllt t a ces until approximately 4 months after flight. This hardware .ill be 
inspected during refurbishment for compliance to STU7-3434 (Refurbishment 
« And Acceptance Criteria For Space Shuttle SRM Nozzle Metal Hardvare, . 

STS-26A Cowl Ring 

Overall views of the STS-26A covl ring are shown in Figures 6 and 7. 
Close-up views are shown in Figures 47 through SO. All cowl vent holes 
appeared plugged with slag on the Outer Diameter (OD) of the ring (see 

Figure 48). 

Typical ridged erosion was observed intermittently around the cowl 

circumference. The forward portion of the ring eroded a maximum of 0.15 

inch greater than on the aft portion of the ring (Figure 47). This is a 

result of the low ply angle of the cowl ring and has been observed on the 
majority of flight and static test nozzles. There were no wedgeouts 

observed on the cowl ring. 

There were no bondline separations on the forward end of the cowl ring. 

photographs of the sectioned cowl ring are presented in Figures 51 through 
54. Typical subsurface ply lifting was observed intermittently around the 
circumference along the forward 2 inches of the cowl. The largest ply lift 
separation was 0.10 inch at 0 degrees (Figure 51). There was no evidence 
of flow or erosion within the delaminations. 
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Char and erosion analysis of the sections is presented in Table 6 (Stations 
0 through 7). Figure 55 shows the location of the measurement stations. 
All margins of safety were positive, with a minimum of 0.19 occurring at 
station 2 (90 degrees). 

STS-26A Outer Boot Ring/Flex boot 

Overall views of the STS-26A OBR and flex boot are shown in Figures 6 and 
7. Close-up views of the OBR are shown in Figures 47 through 50. The 
bondline between the OBR and cowl ring remained intact with no indications 
of flow. The flow surface bondline gap was 0.18 inch and is typical of 
past static test and flight nozzles. 

The structural backup OBR was intact. The flow surfaces showed smooth 
erosion with no pockets, major washes, or wedgeouts. Delaminations in the 
charred CCP of the aft tip were observed 360 degrees circumferentially 
(Figure 56). Charred CCP material on the aft tip adjacent to the flex boot 
fractured and popped up over a majority of the circumference (Figure 57). 
A large impact mark was located on the aft end of the OBR at 190 degrees 
and measured 6 inches circumferentially (Figure 49). This may have been 
due to the loose CCP material in the motor after splashdown. Sharp edges 
on the surfaces indicate this occurred after motor operation. 
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Photographs o£ the sectioned OBR are presented in Fignres 58 through 61. 
Char and erosion analysis o £ the sections is presented in Table 6 (Stations 
8 through 12). Figure 55 shows the location of the measurement stations. 

All margins o£ safety were positive, with a minimum of 0.58 occurrrng at 

station 9 (90 degrees). 

The flex hoot remained attached to the outer boot ring 360 degrees 
circumferentially , and showed no bonline separations. The cavity side of 
the flex boot was evenly sooted and showed no evidence of flow or erosion 
(Figures 62 through 64). It appeared typical of previous flight and static 
test motor flex boots. A minimum of 3 NBR plies remained around the 

affected depths and performance margins of safety (FHS) . The 
PMS was 0.19 at 280 degrees. 

STS-26A Fixed Housing 

Overall views of the STS-26A fixed housing assembly are shown in Figures 6 
and 7 . 

The fixed housing insulation erosion was smooth and uniform. Fost-burn 

wedgeouts of charred CCF material were observed on the forward 2 inches 

. r „ fPiffnrp 651. The maximum radial 

intermittently around the circumference (Figure ) 

n c; i nrh There wa.s no heat effoct to the 
depth of these wedgeouts was 0.5 inch. 

GCP . 
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There were no bondline separations observed on the forward or aft end. 

Photographs of the sectioned fixed housing assembly liner are presented in 
Figures 66 through 69. Char and erosion analysis of the sections is 
presented in Table 8. Figure 70 shows the location of the measurement 
stations. All margins of safety were positive, with a minimum of 0.56 
occurring at station 11 (0 degrees). 

STS-26A Bearing Protector 

The bearing protector was sooted along the entire length and circumference 
(Figures 71 through 73). Slightly heavier soot and erosion was observed in 
line with the cowl ring vent holes at the thickened portion, but there was 
no bearing protector burn-through. There was no evidence of heat effect on 
the Inner Diameter (ID) surface of the bearing protector. 

STS-26A Flex Bearing 

F.xami nation of the flex bearing revealed no damage, soot, heat effect, or 
flow indications (see Figures 74 and 75). All rubber pads, metal shims, 
and end rings appeared to be in nominal condition. Subsequent 

refurbishment and testing has verified that the flex bearing is acceptable 
for reuse. 
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4.1.2 STS-26A Nozzle Internal Joints 

Descriptions of the STS-26A nozzle internal joints follows. 

STS-26A Aft Exit Cone-to-Forward Exit Cone (Joint No. 1) 

A cross-sectioned view of the STS-26A aft exit cone/forward exit cone field 
joint is presented in Figure 76. Photographs of the post-flight joint are 
shown in Figures 77 through 82. 

The backfilled RTV extended below the joint char line circumferentially 
except at the 266.2-degree location. RTV filled the radial ID portion of 
the joint except at 236.2, 266.2, 292.8, and 296.6 degrees where unfilled 
void areas were located. The backfill also reached the high pressure side 
of the primary O-ring from 38 to 185, and 314.4 to 356.2 degrees. One 
blowpath 0.10 inch vide circumferentially was observed at the 266.2 degrees 
unfilled void area. The primary 0-ring saw pressure, but showed no signs 
of blowby, erosion, or heat effect. 

Examination of the joint showed a black residue and aluminum oxide 
corrosion appearing on both metal surfaces of the joint between the primary 
and secondary 0-rings, and outboard of the secondary 0-ring intermittently 
around the circumference. The black residue was heaviest from 131 to 270 
to 0 degrees (Figure 83). The aluminum oxide corrosion was heaviest from 0 
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to 90 to 131 degrees (Figure 84). There was no pitting observed. It has 
been determined that the black residue is the beginning stage of the 
aluminum oxide corrosion. 

The aft flange of the forward exit cone was scratched at the 90-degree 
location by a guide pin during aft exit cone demate (Figure 85). The 
scratch was approximately 0.002 inch deep axially, 3.5 inches long 
circumferentially and 0.375 inch wide radially. 


STS-26A Throat-to-Forward Exit Cone (Joint No. 4) 

A cross-sectioned view of the STS-26A throat/forward exit cone joint is 
presented in Figure 86. Photographs of the post-flight joint are shown m 
Figures 87 through 92. 

The RTV backfill extended below the joint char line and filled the axial 
portion of the joint 360 degrees circumferentially. RTV reached the high 
pressure side of the primary 0-ring from 65 to 125, 195 to 210, and 312 to 
350 degrees. One blow path measuring 1.0 inch circumferentially was found 
at 310 degrees on the radial 0D portion of the joint (Figure 93). The GCP 
was sooted at this location, but not heat affected. The primary 0-ring saw 
pressure, but there was no evidence of blowby, erosion, or heat effect. 
Soot was not evident on the radial ID or the axial portions of the joint. 
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It is believed that the blow path extended cohesively through the RTV at 
this location. White deposits, possibly salt, were found on the phenolic 
radial ID portion of the joint intermittently around the circumference. 


Corrosion was evident on both metal surfaces of the joint, extending from 
25 to 125, and 190 to 330 degrees on the throat and 360 degrees 
circumferentially on the forward exit cone. There was no pitting observed 
on the metal surfaces. 

STS-26A Nose Inlet- to-Throat (Joint No. 3) 

A cross-sectioned view of the STS-26A nose inlet/throat joint is presented 
in Figure 94. Photographs of the post-flight joint are shown in Figures 95 
through 100. 

The RTV backfill extended below the joint char line 360 degrees 
circumferentially. RTV completely filled the radial ID portion of the 
joint circumferentially except from 309 to 313 degrees. RTV also extended 
onto the radial 0D from 52 to 70, 146 to 149, 163 to 171, 174 to 190, 195 
to 197, and 210 to 220 degrees, but did not reach the primary 0-ring. One 
blow path measuring 0.9 inch wide circumferentially and 1.2 inches deep 
radially was observed at 136 degrees (Figures 101 and 102). The blow path 
terminated within the RTV. The primary 0-ring did not see pressure. 
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Aluminum oxide corrosion was observed on both metal surfaces of the joint 
inboard of the primary O-ring, but no pitting was observed. Rust was found 
within the metal/adhesive separations on the forward end of the throat 
support housing intermittently around the circumference. 

Minor surface scratches were observed on the aft end of the nose inlet 
housing (-504 ring aft end) where jacking screws were used to disassemble 

the joint. 

STS-26A Nose Inlet-to-Bearing Forward End Ring-to-Cowl (Joint No. 2) 

A cross-sectioned view of the STS-26A nose inlet/forward end ring/cowl 
joint is presented in Figure 103. Photographs of the post-flight joint are 
shown in Figures 104 through 112. 

The RTV extended below the joint char line and filled the axial portion of 
the joint 360 degrees circumferentially. The radial bondline between the 
nose cap and cowl showed RTV mixed with the EA913 NA adhesive 360 degrees 
circumferentially. The adhesive was typically sandwiched between two 
layers of RTV. There was no RTV extending to the primary 0-ring. One blow 
path was observed at 216 degrees. On the aft end of the nose cap, the blow 
path measured 0.60 inch wide circumferentially and charred the GCP 
approximately 0.005 inch deep axially. On the forward end of the cowl 
ring, the blow path measured 0.40 inch wide circumferentially and charred 
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the silica cloth phenolic (SCP) approximately 0.01 inch deep axially 
(Figure 113). The EA913 NA adhesive on the cowl eroded approximately 0.1 
inch deep axially (maximum) by 0.7 inch wide circumferentially at the blow 
path location. Soot was observed on the nose cap/forward end ring 
interface surfaces, reaching the primary 0-ring from 156 to 162, and 180 to 
240 degrees (Figure 112). There was no blowby, erosion, or heat effect to 
the primary 0-ring. Soot also extended to midway between the bolt holes 
around the remainder of the circumference. 


Both the nose inlet housing and the cowl housing metal surfaces were 
heavily sooted at the blow path location. Electrical conductivity tests 
run on these parts showed that there was no heat damage. The bearing 
forward end ring was also sooted, and the paint was chipped off in various 
spots, but neither the end ring or the paint were heat affected. 

Water was found on the nose housing aft face and in the bolt holes from 12 
to 198 degrees. Aluminum oxide corrosion was observed on the forward face 
of the cowl housing from 214 to 224 degrees and extended approximately 0.5 
inch radially inward. Corrosion and salt deposits were also found on the 
ID surface of the cowl housing forward flange 360 degrees 
circumferentially. This indicates water leaked between the cowl housing 
and bearing protector during splashdown. 
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STS-26A Fixed Housing-to-Bearing Aft End Ring (Joint No. 5) 

A cross-sectioned view of the STS-26A aft end ring/fixed housing joint is 
presented in Figure 114. Photographs of the post-flight joint are shown in 
Figures 115 through 121. 

RTV filled approximately 80 percent of the axial portion of the joint and 
reached the high pressure side of the primary 0-ring at 25 to 30, 35 to 43, 
55, 65 to 78, 240, and 308 to 313 degrees. Voids isolated within the RTV 
were observed on the radial portion of the joint intermittently around the 
circumference (Figure 121). The largest measured 0.9 inch deep radially by 
1.7 inches wide circumferentially. None of the voids extended to the flex 
boot cavity. There were no blow paths observed in the joint. 

Water was found on the aft face of the aft end ring and in the bolt holes 
intermittently around the circumference. Rust corrosion was observed on 
both metal surfaces of the joint between the 0-rings at 15 degrees (Figure 
122), but there was no pitting. Rust corrosion was found on the aft end 
ring inboard of the secondary 0-ring intermittently around the 
circumference. Again, no pitting was observed. A white corrosion spot 
(0.10 inch in diameter) located at 260 degrees was also noted (Figure 123). 
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4.2 STS-26B Nozzle/Flex Bearing 

Overall erosion of the STS-26B forward nozzle assembly CCP ablative liner 
was smooth and uniform. All CCP delaminations, wedgeouts, and pop-ups were 
determined to be post-burn occurrences resulting from cooldown of the 
liners. Blowpaths were observed in joints 2 and A, but there was no 

blowby , erosion, or heat effect to the primary O-rings. Small amounts of 
corrosion were found on the metal surfaces of joints 1, 2, 3, and 4, but no 
pitting was observed. Heavy corrosion and pitting was found on the nose 
inlet housing bonding surfaces when the phenolics were washed off. The 
forward exit cone also showed corrosion on the ID bonding surface. 

Post-flight subassembly flow surface gaps are shown in Figure 124. Overall 
views of the nozzle are shown in Figures 125 through 130. 


4.2.1 STS-26B Nozzle Components 
STS-26B Aft Exit Cone Assembly 

An overall view of the STS-26B aft exit cone fragment is shown in Figure 
131. 

The aft exit cone was severed aft of the compliance ring by the LSC. The 
nozzle severance system performance was nominal. The exit cone cut was 
clean, with no unusual tearing or breaking. The remaining aft exit cone 
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fragment showed missing CCP liner 360 degrees circumferentially. This is a 
typical post-flight observation and occurs at LSC firing and during 
splashdown. GCP plies exposed by the missing liner showed no signs of heat 
effect . 

The polysulfide groove fill on the forward end of the aft exit cone showed 
one separation between the polysulfide and the GCP insulator. The 
separation was located at 211 degrees and measured 0.02 inch wide radially, 
0.04 inch deep axially and 1.3 inches long circumferentially. Post [light 
measurements of the polysulfide groove radial width (Table 9) show that the 
GCP insulator did not pull away from the aluminum shell during cooldown. 
The polysulfide shrank axially aft up to 0.10 inch. 

There were no separations observed within the GCP insulator on the forward 
end. 

STS-26B Forward Exit Cone Assembly 

Overall views of the STS-26B forward exit cone are shown in Figures 129 and 
130. 

The forward exit cone showed missing CCP liner over the center 14 inches of 
the cone 360 degrees circumferentially. This is a typical post-flight 
observation and occurs at splashdown and during Diver Operated Plug (DOP) 
insertion. The GCP insulator exposed by the missing liner showed no signs 
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of heat of feet. The CCP liner remained bonded on the forward li inches and 
on the aft 9 inches of the cone. These portions showed nominal erosion 
with no major washing or pocketing. The aft 9 inches of the liner showed 
the typical dimpled erosion pattern that has occurred on all flight and 
static test forward exit cones (Figure 132). The maximum radial depth of 
the dimpled erosion was 0.15 inch. 

The aft end of the forward exit cone showed no bondline or cohesive 
separations. Bondline separations on the forward end of the forward exit 
cone were noted between the steel shell and the EA946 adhesive 
circumferentially except at 105 degrees. Separations were also found 
between the GCP and CCP, within the GCP, and within the adhesive. Figure 
133 lists the location and radial width measurements of all separations on 
the forward exit cone. These separations are typical observations seen on 
previous static test and flight nozzles and have been shown to occur 
post-burn. 

Photographs of the sectioned forward exit cone liner are presented in 
Figures 134 through 137. Char and erosion analysis of the sections is 
presented in Table 10. Figure 18 shows the location of the measurement 
stations. All margins of safety were positive, with a minimum of 0.05 
occurring at station 1 (0 and 180 degrees), and station 8 (270 degrees). 
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Following washout of the phenolics, large areas of corrosion were noted 
along the forward 5 to 12 inches of the ID bonding surface (Figures 138 and 
139). This "band" of corrosion appeared aft of the forward shear pins. 
Light and dark colored areas of corrosion as well as rust spots and pitting 
were observed. Corroded areas were also found on the aft 7 inches of the 
ID bonding surface centered around the aft shear pin holes (Figures 140 
through 144). The largest area was at 120 degrees (Figure 142). Visual 
inspections of these indicate that sea water may have leaked through the 
shear pin holes where the lightning cables were attached (every 30 
degrees). Light and dark areas of corrosion, rust spots, and pitting were 
observed. Small rust spots were also noted intermittently around the rest 
of the ID surface (Figure 142). These were typically 0.050 to 0.10 inches 
in diameter. This hardware will be inspected during refurbishment for 
compliance to STV7-3434 (Refurbishment Of And Acceptance Criteria For Space 
Shuttle SRM Nozzle Metal Hardware). 

STS-26B Throat Assembly 

Overall views of the STS-26B throat assembly (throat ring and throat inlet 
ring) are shown in Figures 125 and 126. 

The throat post-flight mean diameter was 55.876 inches (erosion rate ot 
8.18 mils/second based on an action time of 123.2 seconds). Nozzle 
post-burn throat diameters have ranged from 55.787 to 56.38 inches. The 
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flow surface bondline gap between the throat and throat inlet rings was 
0.10 inch and is typical of past static test and flight nozzles. 

The throat and throat inlet rings eroded smoothly with no pockets or major 
washes observed. The forward end of the throat inlet ring showed post-burn 
wedgeouts of charred CCP material from 28 to 40| 95 to 105 and 355 to 0 to 
5 degrees (Figure 145). The maximum axial width of the wedgeouts was 0.75 
inch at the 28-to-40-degree location. Post-burn wedgeouts of the throat 
inlet ring forward end have been observed on previous post-flight nozzles. 
The forward 1.5 inches of the throat ring showed popped-up charred CCP 
material intermittently around the circumference. Sharp edges indicate the 
popped-up material occurred after motor operation. Marks resulting from 
DOP insertion were observed on the throat ring intermittently around the 
circumference. 

Bondline separations on the aft end of the throat ring between the EA913 NA 
adhesive and the steel throat support housing were observed around the 
majority of the circumference. Separations were also found between the 
adhesive and GCP, within the GCP, and within the adhesive. There were no 
separations between the GCP and CCP on the aft end. The forward end of the 
throat inlet ring showed metal to adhesive bondline separations 
circumferentially except from 255 to 0 degrees. Separations were also 
observed between the GCP and CCP. Figure 146 lists the location and radial 
width measurements of all separations on the throat assembly. These 
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separations are typical observations seen on previous static test and 
flight nozzles and have been shown to occur post-burn. 

Photographs of the sectioned throat assembly liner are presented in Figures 
147 through 149. Char and erosion analysis of the sections is presented in 
Table 11. Figure 25 shows the location of the measurement stations. All 
margins of safety were positive, with a minimum of 0.07 occurring at 
station 8 (180 degrees). 

STS-26B Nose Inlet Assembly 

Overall views of the STS-26B nose inlet assembly (forward nose ring, aft 
inlet ring, and nose cap) are shown in Figures 125 through 128. 


The ply angle of the forward nose ring was checked and found to be of the 
RSRH design. The flow surface bondline gap between the forward nose (-503) 
ring and the aft inlet (-504) ring was 0.18 inch. The flow surface bondline 
gap between the -503 ring and nose cap was 0.05 inch. These post-fired 
measurements are typical of past static test and flight nozzles. 

The -503 and -504 rings showed smooth erosion with no pockets or major 
washes observed. The -503 ring shoved popped-up charred CCP material at 
the nose cap interface from 155 to 165 degrees. The popped-up material was 
0.08 inch wide axially and occurred atter motor operation. Impact mark:; 
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occurring after motor operation were observed on both rings intermittently 
around the circumference (Figures 150 and 151). The marks most likely 
resulted from the loose aft and forward exit cone CCP material in the motor 

at splashdown. 

The nose cap showed smooth erosion with no pockets or major washes 
observed. The aft 2.0 to 3.5 inches of the nose cap showed typical 

post-burn wedgeouts intermittently around the circumference (Figure 152). 
These measured approximately 0.5 in. deep radially at the cowl interface. 
One wedgeout location from 5 to 20 degrees showed slag covering exposed CCP 
material. Sectioning of the liner determined that this wedgeout occurred 

post-burn. 


The aft end of the nose inlet assembly (-504 ring aft end) showed metal to 
adhesive bondline separations measuring 0.02 inch wide radially from 238 to 
245 degrees, and at 250 degrees. There were no cohesive separations or 
separations at the adhesive/GCP and GCP/CCP interfaces. Bondline 
separations were observed on the aft end of the nose cap between the metal 
and EA946 adhesive at 105, 135 to 255, 285 to 315, and 345 degrees. These 
separations were typically 0.005 inch wide radially. There were no 
cohesive separations or separations at the adhesive/GCP and GCP/CCP 
interfaces. Figure 153 lists the location and radial width measurements of 
all separations on the nose inlet assembly. These separations are typical 
observations seen on previous static test and flight nozzles, and have hern 

shown to occur post-burn. 
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Photographs of the sectioned nose inlet assembly rings are presented in 
Figures 154 through 161. Char and erosion analysis of the sections is 
presented in Tables 12 and 13. Figure 38 shows the location of the 
measurement stations. All margins of safety were positive, with a minimum 
of 0.01 occurring at station 32 (180 degrees) for the -503/-504 rings, and 
0.01 occurring at station 24 (225 degrees) for the nose cap. 


Following the washout of the phenolics, it was found that the aluminum nose 

t . 

inlet housing had extensive corrosion and pitting on all bonding surfaces 

J 

360 degrees circumferentially (Figures 162 through 167). Most of the 
corrosion on the nose cap bonding surface was found on the aft 5 inches 360 
degrees circumferentially. The forward edge of this corrosion was shaped 
in a "saw tooth" pattern (Figure 166). The leading edge of the nose inlet 
housing showed areas of pitting approximately 0.04 to 0.05 inch deep 
(Figure 168). The entire -503 ring bonding surface was heavily corroded 
and pitted 360 degrees circumferentially, and approximately 90 percent of 
the -504 ring bonding surface showed various stages of corrosion and 
pitting. This corrosion has been attributed to seawater which enters 

bondline separations during splashdown and retrieval (Ref. Memo 

L231-FY89-M130) . The metal bonding surfaces were not accessible until 
phenolic washout at Clearfield Operations. Therefore, corrosion protection 
was not applied to these surfaces until approximately 4 months after 
flight. This hardware will be inspected during refurbishment for 
compliance to STW7-3434 (Refurbishment Of And Acceptance Criteria For Space 
Shuttle SRM Nozzle Metal Hardware). 
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STS-26B Cowl Ring 

Overall views oE the STS-26B cowl ring are shown in Figures 127 and 128. 
Close-up views are shown in Figures 169 through 171. All cowl vent holes 
appeared plugged with slag on the OD 0 £ the ring (Figure 172). 

The cowl ring showed typical ridged erosion inter.it tently around the part 
circumference. The forward portion of the ring eroded a maximum of 0.15 
inch greater than the aft portion (Figure 169). This is a result of the 
low ply angle of the cowl ring and has been observed on the majority of 
flight and static test nozzles. One wedgeout was observed on the aft 3.5 
inches of the cowl ring from 120 to 137 degrees (Figure 173). The maximum 
radial depth of the wedgeout was 0.6 inch at the outer boot ring interface. 
Slag coated the exposed CCP material at the wedgeout location. Sectioning 
of the liner determined that this wedgeout occurred post-burn. 


There were no bondline separations on the forward end of the cowl ring. 


Photographs of the sectioned cowl ring are presented in Figures 174 through 
177. Typical subsurface ply lifting was observed intermittently around the 
circumference along the length of the cowl. The largest ply lift 
separation was 0.20 inch at 270 degrees (Figure 177). There was no 
evidence of flow or erosion within the delaminations. Char and erosion 
analysis of the sections is presented in Table 14 (Stations 0 through 7). 
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Figure 55 shows the location of the measurement stations. All margins of 
safety were positive, with a minimum of 0.04 occurring at station 0 (45 

degrees) . 

STS-26B Outer Boot Ring/Flex Boot 

Overall views of the STS-26B outer boot ring are shown in Figures 127 and 
128. Close-up views are shown in Figures 169 through 171. The bondline 
between the outer boot ring and cowl ring remained intact with no 
indications of flow. The flow surface bondline gap was 0.20 inch and is 
typical of past static test and flight nozzles. 


The structural backup outer boot ring was intact. The flow surfaces showed 
smooth erosion with no pockets, wedgeouts, or major washes. Minor wash 
areas extended from the cowl to the forward 1.5 inches of the OBR from 120 
to 150, and 151 to 158 degrees, and measured a maximum of 0.2 inch radially 
deep. These have occurred on the majority of flight and static test 
nozzles. Popped-up charred CCP material was observed on the forward 1.8 
inches of the OBR intermittently around the circumference. The popped-up 
material is a common observation and occurs after motor operation. 
Delaminations in the charred CCP of the aft tip were observed 360 degrees 
circumferentially (Figure 178). Charred CCP material on the aft tip 
adjacent to the flex boot fractured and popped up over a majority of the 
circumference . 
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Photographs of the sectioned outer boot ring are presented in Figures 179 
through 182. Char and erosion analysis of the sections is presented in 
Table 14 (Stations 8 through 11.3). Figure 55 shows the location of the 
measurement stations. All margins of safety were positive, with a minimum 
of 0.59 occurring at station 10 (0 degrees). 

The cavity side of the flex boot was evenly sooted and showed no evidence 
of flow or erosion (Figures 183 through 185). It appeared typical of 
previous flight and static test motor flex boots. A minimum of 3.0 NBR 
plies remained around the circumference after motor burn. Table 15 
presents the flex boot material affected depths and Performance Margins of 
Safety. The worst case PMS was 0.19 at 280 degrees. 

STS-26B Fixed Housing Assembly 

Overall views of the STS-26B fixed housing assembly are shown in Figures 
127 and 128. 

The fixed housing insulation showed smooth erosion with no pockets or major 
washing observed. Post-burn wedgeouts of charred CCP material were 
observed on the forward 2.0 inches of the fixed housing insulation from 30 
to 65, 135 to 145, and 165 to 180 degrees. The wedgeouts were a maximum of 
0.5 inch deep radially. There was no heat effect to the GCP. 
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4.2.2 STS-26B Nozzle Internal Joints 

Descriptions of the STS-26B nozzle internal joints follows. 

STS-26B Aft Exit Cone-to-Forward Exit Cone (Joint No. 1) 

A cross-sectioned view of the STS-26B aft exit cone-to-forvard exit cone 
field joint is presented in Figure 194. Photographs of the post-flight 
joint are shown in Figures 195 through 200. 

The backfilled RTV extended below the joint char line 360 degrees 
circumferentially. RTV filled the radial ID portion of the joint except at 
103 degrees where an unfilled void area approximately 1.0 inch wide 
circumferentially was located. The backfill also extended to the high 
pressure side of the primary 0-ring from 0 to 81, 82 to 101, 103 to 123, 

154 to 178, 182 to 237, 243 to 251, 258 to 265, and 268 to 0 degrees. 
There were no blowpaths observed in the joint and the primary 0-ring saw no 
pressure. Char was observed on the RTV in the axial portion of the joint 
at 237 degrees. The RTV was not eroded or heat affected at the charred 
location. It is believed that the char penetrated the joint at splashdown. 

Examination of the joint showed a black residue and aluminum oxide 
corrosion appearing on both metal surfaces between the primary and 
secondary 0— rings, and outboard of the secondary 0— ring intermittently 
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around the circumference (Figure 201). The aluminum oxide corrosion was 
heaviest from 112.6 to 143.2 degrees. There was no pitting observed. It 
was determined that the black residue is the beginning stage of the 
aluminum oxide corrosion. 

One through hole on the forward exit cone housing aft flange was dinged by 
a guide pin during the aft exit cone demate. The ding was approximately 
0.02 inch deep and was located at 95.6 degrees (Figure 202). 

STS-26B Throat-to-Forward Exit Cone (Joint No. 4) 

A cross-sectioned view of the STS-26B throat-to-forward exit cone joint is 
presented in Figure 203. Photographs of the post-flight joint are shown in 
Figures 204 through 209. 

The RTV backfill extended below the joint char line and filled the radial 
ID portion of the joint circumferentially, except at 185 degrees. RTV 
filled the axial portion of the bondline from 40 to 165 degrees, and 240 to 
345 degrees. RTV did not reach the high-pressure side of the primary 
0-ring. One blow path measuring 0.25 inch circumferentially was found at 
185 deg. Excess grease at this location inhibited the RTV backfill, 
resulting in an unfilled void area. The primary 0-ring saw pressure, but 
ther was no evidence of blowby, erosion, or heat effect. The GCP also 
showed no signs of heat effect. 
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Rust corrosion was observed on both surfaces of the joint within the metal 
housing/adhesive bondline separations intermittently around the 
circumference. Black corrosion was observed near the primary sealing 
surface of the throat housing aft end from 80 to 85 degrees, and 345 to 0 
to 4 degrees. There was no pitting on the metal surfaces. 


STS-26B Nose Inlet-to-Throat (Joint No. 3) 

A cross-sectioned view of the STS-26B nose inlet-to-throat joint is 
presented in Figure 210. Photographs of the post-flight joint are shown in 
Figures 211 through 216. 

The RTV backfill extended below the joint char line 360 degrees 
circumferentially. RTV filled the radial ID portion of the joint 
circumferentially except at 50 degrees. RTV also extended onto the radial 
OD up to the GCP/CCP interface at 35, 275, and 325 degrees. An unfilled 
void area, 1.0 inch circumferentially, was located at 50 degrees. There 
was no blow path to the void area. The primary 0-ring did not see 
pressure. Grease was observed on both sides of the joint 360 degrees 
circumferentially extending 0.1 to 1.0 inch inboard of the primary 0-ring. 

Minor surface corrosion was observed on the aft end of the nose inlet 
housing inboard of the primary 0-ring, but no pitting was observed. This 
aluminum oxide corrosion extended approximately half way down the ID side 
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~ ot- ^9S Hptrrees. There was no corrosion 

of the primary O-ring groove at 325 degrees. 

on the forward end of the throat housing. 

STS-26B Nose Inlet-to-Bearing Forward End Ring-to-Cowl (Joint No. 2) 

» cross-sectioned view o£ the STS-26B nose inlet-to-bearing forward end 
ring-to-covl join, is presented in Figure 217. Photographs of the 
post-flight joint are shorn in Figures 218 through 226. 

The RTV extended belov the joint char line and filled the axial portion of 
the joint 360 degrees circumferentially. The radial bondline betveen the 
nose cap and coul shoved RTV mixed vith the EA913 NA adhesive 

intermittently around the circumference. The adhesive vas typically 
sandwiched betveen two layers of RTV. RTV filled approximately 80 percent 
of the axial bondline between the nose cap and bearing forvard end ring. 
No RTV extended to the primary 0-ring. One blow path .as observed at 266 
degrees and measured 0.5 inch vide circumferentially (Figure 227). The 
cowl SCP and nose cap GCP insulators shoved no heat effect. The primary 
O-ring saw pressure, bu, there vas no evidence of blo.by, erosion, or hea, 
effect. Soot vas observed on the radial 0D of the joint 360 degrees 
circumferentially. Soot reached up to the axial bolt holes on the nose 
inlet housing intermittently around the circumference, but did not reach 
the primary O-ring. Salt deposits vere also noted on the radial 0D 

surfaces . 


TWR-17272 

DOC NO 


| VOL 

PAG ^6 


REVISION 


SEC 


■77Uc»(x>t ? CORPORATION 

SPACE OPERATIONS 

Both the aft face of the forward end ring flange and the forward face of 
the cowl housing were sooted at 130 to 153, 165, 255, and 303 
degrees, but were not heat effected. The paint on the forward end ring 
OD flange surface was chipped off in various spots, but was not heat 
affected. Minor rust spots were noted in areas where the paint was chipped 
off. Aluminum oxide corrosion was observed on the forward end ring/nose 
inlet housing interface surfaces, and on the cowl housing/ forward end ring 
interface surfaces intermittently around the circumference. Aluminum oxide 
corrosion was also found intermittently on the forward flange ID surface of 
the cowl housing (Figure 228). 

STS-26B Fixed Housing-to-Bearing Aft End Ring (Joint No. 5) 

A cross-sectioned view of the STS-26B aft exit cone/forward exit cone field 
joint is presented in Figure 229. Photographs of the post-flight joint are 
shown in Figures 230 through 235. 

RTV filled approximately 75 percent of the axial portion of the joint and 
reached the high pressure side of the primary 0-ring from 75 to 110, 123 to 
128, 135 to 148, and 195 to 218 degrees. Voids isolated within the RTV 

were observed on the radial portion of the joint intermittently around the 
circumference. The largest measured 0.45 inch deep radially by 0.30 inch 
wide circumferentially. A void at 171 degrees extended onto the axial 
portion of the joint, but terminated within the RTV. There were no blow 
paths observed in the joint, and the primary 0-ring did not see pressure. 
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Bust corrosion was 
O-ring intermittently 


found on the aft end ring inboard of the secondary 
around the circumference. No pitting was observed. 


4.3 Instrumentation 

There was no instrumentation installed on the STS-26 nozzles. 

5.0 DISCREPANCY REPORTS AND PROCESS DEPARTURES 

The STS-26 Nozzle DRs and PDs reviewed by the Morton Thiokol senior 
material review board are included in Appendix A. These were presented in 
the STS-26 RSRM Acceptance Review Level HI (TVR-18117A) . 
descriptions of the DRs and PDs, and correlations to post-flight 

observations are discussed below. 


5.1 STS-26A DRs and PDs 


Aft Exit Cone 


DR 123524-01 (Waiver No. RVW 404) 


LDIs within the GCP were found at 240 degrees, 54 inches 
end. This portion of the aft exit cone was severed 
reentry and was not recovered. Post-flight inspection of 
possible . 


aft of the forward 
by the LSC during 

this part was not 
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DR 162635-01 , -02 (Waiver No. RVW 405) 

LDIs within the GCP were found at 222 degrees (39.5 inches aft of the 
compliance ring), and 240 and 243 degrees (4 inches aft of the compliance 
ring). This portion of the aft exit cone was severed by the LSC during 
reentry and was not recovered. Post-flight inspection of this part was not 
possible. 

Forward Exit Cone 

DR 151717-01 (Waiver No. RWW 387) 

Eight LDIs within the GCP were found running 360 degrees circumferentially 
along a full ply length. Post-flight inspection of the exposed GCP did not 
reveal any delaminations extending to the surface. 

PD 150663-01 

The white stripe (90-degree mark) on the phenolic liner was 1.75 inches 
from the 90-degree reference pin (0.75 inch over maximum). The liner was 
bonded at the same radial location as the dry fit. Orientation to 
correlate post-flight performance with any pre-flight anomalies was not 
affected . 

Throat Assembly 
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DR 128578-01 

Intermittent pitting, a maximum of 0.002 inch deep, was found on the aft 
sealing surface. After being repaired, the joint was succesfully leak 
tested. Post-flight inspection did not reveal any indications of blow-by. 

Nose Inlet Assembly 

DR 152142-01 

Phosphoric Acid Anodization (PAA) and EA9228 Primer applied to the bonding 
surfaces was not uniform (dark streaks and spots). The PAA and primer 
system was deleted from the engineering design change. This part was grit 
blasted and the phenolics bonded using 51-L surface preparation techniques. 
All of the phenolics were intact and remained bonded to the housing. 

PD 150024-01 

The EA946 adhesive for the nose cap bond was not applied within 6 hours 
from the grit blast requirement. This was reworked to blueprint 
requirements. No post-flight anomamlies were noted. 

PD 150024-02 

The EA946 adhesive for the nose cap bond was not applied within 1 hour from 
methylchloroform wipe. This was reworked to blueprint requirements. No 
post-flight anomamlies were noted. 
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Cowl Assembly 

DR 126842-01 

Intermittent pitting was found on the cowl housing (worst-case condition 
was 0.180 inch in diameter by 0.039 inch deep on the ID flange. The pits 
were honed out to remove sharp edges. No post-flight anomalies were noted. 

Flex Bearing 

DR 123208-01 

One threaded hole (0.190-32 UNF) on the aft end ring accepted the no-go 
threaded plug gage for 6.5 turns. Proper bolt torque was verified and 
showed no damage. Post-flight inspection showed damage to the bolt hole. 

DR 123439-01 

2 

The unbond area on pad 11 exceeded the maximum allowable of 9 in . The 
flex bearing passed all of the acceptance tests and post-flight 
refurbishment requirements. 

5.2 STS-26B DRs and PDs 

Nozzle/Aft Segment Assembly 
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DR 153960-01 

A broken girth gage wire was found between the aft dome boss and nozzle 
assembly. This did not affect 0-ring gap openings. The joint successfully 
passed leak check. Post-flight inspection showed no anomalies as a result 
of this condition. 

Aft Exit Cone 

DR 123533-01, (Waiver No. RVV 406) 

An LDI measuring 2.35 inches circumferentially, 1.2 inches axially, and 
0.031 inch radially was found in the GCP 0.393 inch from the forward end at 
45 degrees. Post-flight inspection of the GCP after sectioning (Figure 
236) did not reveal any delaminations. 

Throat/Nose Inlet Joint Assembly 

DR 150682-01, -02 

The primary to secondary seal cavity was pressurized to 1040 psig during 
high pressure leak check (the requirement is 740 ± 15 psig), and 40 psig 
during low pressure leak check (the requirement is 30 ± 3 psig). The joint 
passed leak check, and no anomalies were observed during post-flight 
inspection. 
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Nose Inlet Assembly 
PD 149145-01 

This involved the forward first wrap of the nose ring during the carbon 
hydroclave cure. While decreasing pressure, the pressure dropped to 168 
psig for 4 minutes, then remained in tolerance during the remainder of the 
cure. The CCP liner met all acceptance criteria. There were no anomalies 
observed during post-flight inspection. 

Cowl Assembly 

DR 128474-01 

Pitting was observed on the 0D and ID surfaces of the cowl housing. 

Maximum depths were 0.049 inch on the ID side, and 0.041 inch on the 0D 

side. These were blended out to remove sharp edges. Post-flight 

inspection has not revealed any anomalies. 

Flex Bearing 

DR 123437-01 

One threaded hole (0.750-16 UNF) on the aft end ring accepted the no-go 
threaded plug gage for eight turns. A helical coil insert was used as a 
standard repair. There was no damage noted during post-flight inspection. 
The repair did not affect the flex bearing performance. 
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Bearing Protector 


PD 127767-01 


This involved the GCP autoclave cure for the bearing protector inner ring. 
The autoclave vacuum dropped below the minimum of 15 in. Hg for a total of 
177 minutes. The inner ring met all acceptance tests, and the bearing 
protector assembly using this ring passed strength tests. There were no 
anomalies observed during post-flight inspection. 

6.0 NOZZLE COMPONENT PROGRAM TEAM (NCPT) RECOMMENDATIONS AND REDESIGN 
PROGRAM REVIEW BOARD (RPRB) ASSESSMENT 

The NCPT reviewed all observations documented in this report. The team 

classified five Problem Reports (written at KSC) as minor anomalies. After 

internal nozzle joint inspections at Clearfield, the team initially 

classified five observations as potential anomalies. Three of these were 

further classified as minor anomalies, and the other two remained 

observations. These were presented to the RPRB on 9 and 11 November, 1988. 

The RPRB agreed with all the classifications. These minor anomalies were 

recorded on Post-Fire Anomaly Record (PFAR) forms and are included in 

Appendix B. The PFARs contain detailed descriptions and corrective actions 

as accepted and/or modified by the RPRB. A listing of the PFARs is listed 

below. 

6.1 STS-26A Nozzle 

PFAR NUMBER DESCRIPTION 

360L001A-11 Corrosion on aft exit cone metal between primary 

and secondary 0-rings. 
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360L001A-12 Corrosion on forward exit cone metal between 
primary and secondary aft exit cone O-rings. 

360L001A-43 RTV and EA913 NA adhesive mixing in joint 2. 


6.2 STS-26B Nozzle 
PFAR NUMBER 
360L001B-10 

360L001B-38 

360L001B-42 

360L001B-44 

360L001B-45 


DESCRIPTION 


Corrosion on aft exit cone metal between primary 
and secondary 0-rings. 

Ding on forward exit cone aft flange. 

Corrosion on forward exit cone metal between 
primary and secondary aft exit cone 0-rings. 

RTV backfill in joint 4 inhibited by excessive 
grease. 

RTV and EA913 NA adhesive mixing in joint 2. 
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Figure 1 STS-26 Nozzle Components 
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Figure 3 STS-26A Joint Flow Surface Gap Openings 
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Figure 4 STS-26A Forward Nozzle Assembly 
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Figure 5 STS-26A Forward Nozzle Assembly 
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Figure 7 STS-26A Forward Nozzle Assy (External) 180° to 270° to 0 
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Figure 8 STS-26A Forward Nozzle Assy (Internal) 0 
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Figure 10 STS-26A Aft Exit Cone Fragment 
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Figure 11 STS-26A Aft Exit Cone Fragment 
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Angular 

Location 

(dec) 


C 

15 

30 

45 

60 

75 

90 

105 

120 

135 

150 

165 

180 

195 

210 

225 

240 

255 

270 

285 

3C0 

3^5 

330 

3*5 


Nominal Prefllght 
Radial Groove 
Width 


Width 

(in.) 


0.18 

0.19 

0.19 

0.18 

0.19 

0.18 

0.18 

0.19 

0.18 

0.18 

0.17 

0.17 

0.17 

0.16 

0.16 

0.17 

0.16 

0.17 

0.14 

0.18 

0.17 

0.19 

0.16 

0.17 



Table 1 STS-26A Aft Exit Cone Post-Flight Polysulfide Groove Radial Widths 
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12 STS-26A Forward Exit Cone Dimpled Erosion (270 Degrees) 
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Location 

(deg) 

Forward End, 
Radial 
Separation 
(in.) 

Separation 

Type 

Location 

(deg) 

nn — 

Radial 

Separation 

(in.) 

Separation 

Type 

310 

325 

332 

182-192 
230-252 
2f 5-307 
3-8-325 
332-0 

0.005 

0.040 

0.040 

0.015 

0.030 

0.030 

0.030 

0.040 

GCP/CCP 

GCP/CCP 

GCP/CCP 

Within GCP 
Within GCP 
Within GCP 
Within GCP 
Within GCP 

30 

45 

60 

124 

135 

148 

0.015 

0.015 

0.002 

0.025 

0.025 

0.025 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 


Figure 13 


STS-26A Forward Exit Cone Bondline Separations 
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14 STS-26A Forward Exit Cone Liner Section (0 Degrees) 
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15 STS-26A Forward Exit Cone Liner Section (90 Degrees) 
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Figure 16 STS-26A Forward Exit Cone Liner Section (180 Degrees) 
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Figure 17 STS-26A Forward Exit Cone Liner Section (270 Degrees) 
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Fwd End 
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ocation 

(deg) 

Radial 
Separation 
(in.) . 

0 

0.030 

15 

0.030 

30 

0.030 

45 

0.030 

80 

0.030 

75 

Q.030 

90 

0.030 

105 

0.030 

110 

0.030 

120 

0.030 

135 

0.030 

150 

0.030 

165 

0.030 

180 

0.030 

180 

0.030 

195 

0.030 

210 

0.030 

225 

0.030 

270 

0.030 

285 

0.030 

300 

0.030 

315 

0.030 

330 

0.030 

345 

0.030 


Figure 20 1 


Metal-to-Adhesive 
Bondline Separations. 

Radial 


S»pars*i«n 

Type 


Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

GCP/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Within Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 


Location 
/< eg ) 

30 

45 

60 

75 

90 

105 

120 

135 

150 

165 

180 

195 

210 

225 

270 

285 

300 

315 

330 

345 


Separation 

(in.) 

0.100 
0.005 
0.100 
0.100 
0.100 
0.100 
0.100 
0.005 
0.005 
0.005 
0.005 
0.003 
0.100 
0.1 00 

0.100 

0.100 

0.100 

o.ioo 

0.100 

0.100 
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Figure 21 STS-26A Throat/Throat Inlet Section (0 Degrees) 
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Refer to Figure 25 for Station Locations 
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Figure 26 STS-26A -503 Ring Impact Harks (3 Degrees) 
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Figure 27 STS-26A -504 Ring Impact Mark (85 Degrees) 
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Figure 28 STS-26A Nose Cap Vedgeout (20 Degrees) 
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Separations at 
Adhesive~to~Housing, 
Adhesive-to-GCP r 
and Within Adhesive 


Location 

(deq) 

Radial 

Separation 

(in.) 

Separation 

Type’ 

0 

0,005 

1 

15 

0.005 

1 

30 

0.005 

1 

45 

0.005 

1 

75 

0.005 

1 

165 

0.005 

1 

180 

0.010 

1 

195 

0.010 

2 

210 

0.005 

1 

240 

0.005 

1 

255 

0.005 

1 

270 

0.005 

1 

330 

0.005 

2 

345 

0.005 

2 


Location 

(deg) 

Radial 

Separation 

(in.) 

Separation 
Type* 

0 

0.005 

1 

0-6 

0.005 

2 

15 

0.005 

2 

24 

0.005 

1 

26-28 

0.003 

3 

28-36 

0.003 

2 

75 

0.003 

2 

114 

0.003 

1 

150 

0.003 

1 

165 

0.003 

2 

180 

0.003 

2 

228 

0.003 

1 

240 

0.003 

2 

250-256 

0.005 

2 

258-267 

0.003 

2 

277-282 

0.005 

1 

282-285 

0.003 

2 

300 

0.003 

1, 2 

309-319 

0.003 

2 

330 

0.003 

2 

336-342 

0.003 

1 

345 

0.003 
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Figure 29 


★Type 1 = Metal/Adhesive 
Type 2 = Adhesive/GCP 
Type 3 = Within Adhesive 

STS-26A Nose Inlet Assembly Bondline Separations 
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Figure 31 STS-26A Forward Nose Ring and Aft Inlet Ring (-503 and 504) 
Section - 90 Degrees 


Morton Thiokol. Inc 

Space Operations 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



M orton Thiokol. Inc 

Space Operations 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 




MoktonThiokol Inc ORIGINAL PAGE 

Space Operations black and white photograph 



OOC NO TWR-17272 


REVISION 


SEC 


PAGE 


83 


Figure 34 STS-26A Nose Cap Section (0 Degrees) 
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Figure 37 STS-26A Nose Cap (270 Degrees) 
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Table 4 STS-26A Nose Inlet Rings (-503, -504) Erosion and Char Data 


Angular Location 


2 8 30 


Stations 

32 34 36 


36 


39 . 5 


0 dtgr««s 

Miisurtd Erosion 
Ntasurtd Char 
Adjusted Char* 

2 E + 1.2 5 AC 

RSRM Min Linar Thkns 

Margin of Safaty 


1 .19 
0 .70 
0.53 
3.04 

3.508 
0 .16 


0.94 
0.71 
0.53 
2 .55 

3.252 
0.28 


0.91 
0.66 
0 .50 
2 .44 

2.950 

0 .21 


0.87 
0 .55 
0.41 

2.26 

3.182 
0 .41 


0.90 
0 .60 
0.45 
2.36 
3 . 200 
0.35 


0 .96 
0.60 
0.45 
2.48 

3.026 

0.22 


1 .20 
0.45 
0.34 
2.82 

2.981 
0.06 


90 dagraas 

Maasurad Erosion 
Haasurad Char 
Adjustad Char* 

2E + 1.25AC 

RSRM Min Linar Thkns 

Margin of Safety 


1.09 

0 . 70 

0.53 

2.84 

3.508 

0.24 


0.83 
0 .70 
0 . 53 
2.32 

3.252 
0.40 


0.86 

0.64 

0.48 

2.32 

2.950 

0.27 


0.83 
0.63 
0 .47 

2.25 

3.182 
0.41 


0.85 
0.61 
0.46 

2 .27 
3.200 
0.41 


0.94 

0.62 

0.47 

2.46 

3.026 

0.23 


1.15 

0.44 

0.33 

2 .71 

2.981 

0.10 


180 dagraas 

Maasurad Erosion 
Maasurad Char 
Adjustad Char* 

2 E + 1.25AC 

RSRM Min Linar Thkns 

Margin of Safaty 


0 .96 

0.85 

0.64 

2.72 

3.508 

0.29 


0.75 
0 .75 
0 .56 
2 . 20 
3 .252 
0.48 


0.86 
0 .76 
0 . 57 
2 . 43 

2.950 

0.21 


0.82 
0.69 
0.52 
2 .29 

3.182 
0.39 


0.83 
0 .67 
0 . 50 
2 . 29 
3 .200 
0.40 


0 .90 
0 .70 
0 .53 
2.46 

3.026 
0.23 


1 .20 
0.48 
0 .36 
2.85 

2.981 
0.05 


270 dagraas 

Maasurad Erosion 
Maasurad Char 
Adjustad Char* 

2 E + 1.25AC 

RSRM Min Linar Thkns 

Margin of Safety 


1.08 
0.88 
0 .66 
2 .99 

3.508 
0.18 


0.87 

0.72 

0.54 

2.42 

3.252 

0.35 


0.94 
0.67 
0 . 50 
2.51 

2.950 
0.18 


0.87 

0.58 

0.44 

2.28 

3.182 

0.39 


0.86 
0.69 
0 .52 
2.37 
3 .200 
0.35 


0.94 

0.62 

0.47 

2.46 

3.026 

0.23 


NA 

NA 

NA 

NA 

2.981 

NA 


120 degrees 

Measured Erosion 
Measured Char 
Ad lusted Char* 

2 E + 1 . 2 5 AC 

RSRM Mm Liner Thkns 

Margin of Safety 


1-15 
0 . 78 
0.59 
3.03 

3.508 
0.16 


0.87 

0.62 

0.47 

2.32 

3.252 

0.40 


0.89 

0.78 

0.59 

2.51 

2.950 

0.17 


0.82 

0.62 

0.47 

2-22 

3.182 

0.43 


0.86 

0.60 

0.45 

2.28 

3.200 

0.40 


0.91 
0 . 67 
0 . 50 
2.45 

3.026 
0.24 


0.97 

0.65 

0.49 

2.55 

2.981 

0.17 


H« asurtd Chat Actuated to and of action tin. 


Margin of Safety 


ninisua liner thickness 
2 X erosion + 1.25 X adj char* 
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Refer to FTqure 38 for Station Locations 
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Table 5 STS-26A Nose Cap Assembly Erosion and Char Data 
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Refer to Fioure 38 for Station Locations 



STS-26A Nose Cap Assembly Erosion and Char Data (continued) 


it h m ^ o 
o I s ifl r* 


^ U) ifl (O 


,-h o o m o 


in in co io ffi f*i 
10 « ^ H VO H 


.M t> o ^ ** o 


H » « « * 1 

r*> r* m «h vo 


«h o o m o 


M N * « H N 

^ m in r* m 


»H O O ^ O 


m » (Ji m ^ M 

»n m tn P* w 


^ «o in ^ i/> 

o in «•* vo o m 


rH o o n -w o 


r« in ♦ « in m 

on ^ *n m o r- 


O O O PS ^ © 


m y) r ifl m n 
oi ** n*> p*i o 


o o o in •» o 


r* • o rsi in irv 
oun « rl o p 


e io in m o in 
p- (n ^ h m « 


r* r- o *-h o ■fl* 

r* n w « in « 


o o o *-h m o 


n in io h o n« 

p fl 1 Ollfl « 


« h n p o ® 
r« « o cun P 


O O O t-4 1*1 O 


o> <* r- r- <* r- 
ic in 't ci p< 


o o o h n o 


1*1 H M P Cl p 
ifi ^ 1*1 ID PI Cl 


O o o *-» no o 


in ^ ci m 

io m p pi Ci 


o o © «h m o 


vo m vo P ci 'C 
vo ^ n P m « 


o o o »h m o 


vo •) vp o tt pi 
in in v p o « 


o o o *”i m o 


ng m vo ci * p 

l/| 1*1 v o o 


n* m cn o oo p*i 
l/i in » vo o ci 


o O O *H PO O 


Tf ao « vo « in 
io » rt P O P 


O O O *-H PP © 


ifl fN| N PI P ® 

m in ^ vo ao r* 


o O O *— I PN O 


Tf o O ® P Cl 

in ^ n « o 


O O © *-H PS *H 


00 « VO p P 
in 0 * m « w 


o o o «-i <n o 


IN 1*1 PI P P (*1 

m in *r m « « 


o © © *h rs o 


oi m *1* c vo « 

in in *c in vo vo 


o o O h pi o 


o o a »h cn T-t 


o ci >n c u) c 

Tf o in *f ® p 


o o o h pi o 


O co vo ® vO pi 

^ in v 1*1 io ci 


O O © «-* PN o 


r* o « *r in o 
« «o « m ^ >o 


O O O *H PS O 


, ao v© np in to 

I in •** PN ^ <J 1 


o O O *-! PS O 


*r » *f VO in 

1*1 vo <n f*i 


o o o h pi o 


© p vo ci in in 
n in ^ pi ip « 


a o o «h m o 


« H Cl P *p *» 

ff| VO C PI N D 


o O O •— I PV| O 


o P vo P N> PI 
m in *p h n oi 


o o o tH m o 


H PI PI C <P P 

(*i in *r >-i pi ci 


in o a> o ■'C pi 

1*1 vo 'f PI PI P 


o O O *H PN O 


«o m o «o m a> 
<*i \o n pi a *p 


o O O rH PS o 


in h ci m pi *r 
in o *r o o Ci 


O O © *-l PN O 


vo O' Cl IO pi PI 
(n r« in m o v® 


o o o *h rs o 


O Ci P Cl Pi --i 
m m *c rH o r~ 


o o o *-h rs o 


< < < < < 

ZZZZ * Z 


00 H H P P « 
m in *>■ o p vo 


O O O rH *-l O 


< < < < r- < 
ZZZZ • Z 


< < < < r* 4 : 
zzzz • z 


VI u u 

o * 0 

u «c u 
UUU<| 
in 

•o *3 *3 PN 

• • * • 

U M *1 rl 

3 3 » 

to in 3 + 

0 4 o 

• ® *0 tii 

X X < ™ 


JS 

C H > 

O * 

-H *9 

at u u « nh 

O«0 C 0 

VO u £ JC U H w 

• UUU<d 

« in 

U TJ *0 ’O ni C O 

O’ • * • * -H 

• M U JJ *H X C 

U 3 3 in tI 

«i w 3 + X O' 

<n 0 0 n 06 n 

(N 0 0 *3 U tfl 0 

PS x X < M « X 


o 0 0 C 0 

W £ i U H W 
U U U < J 

in vu 
73 *3 *3 m C O 
0 0 0 • H 

V4 U H-> rH X C 

3 3 «1 •* 

w w 3 + X O’ 

0 0 PI 06 u 

0 0 *o u cn a 

x X 45 ns 06 x 


in 

PS 

PS 


r- 

PS 


89 


osasured char adjust*d to «nd of action ti»« 







Figure 39 STS-26A Nose Inlet Housing Bonding Surfaces 0 Deg 
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Figure 41 STS-26A Nose Inlet Housing Bonding Surfaces - 180 Deg 




Figure 42 STS-26A Nose Inlet Housing Bonding Surfaces - 270 Deg 
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Figure 44 STS-26A Nose Inlet Housing (Nose Cap) Bonding Surface - 180 Deg 





Figure 46 STS-26A Nose Inlet Housing (-504 Ring) Bonding Surface - 270 Degrees 
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Figure 47 STS-26A Covl/OBR Closeup (0 Degrees) 
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Figure 51 STS-26A Cowl Ring Section (0 Degrees) 
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Figure 53 STS-26A Cowl (180 Degrees) 



Figure 54 STS-26A Cowl (270 Degrees) 







Table 6 STS-26A Covl/OBR Erosion and Char Data 
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Refer to “ : qure 55 for Stcition Locations 



STS- 26 A Cowl/OBR Erosion and Char Data (continued) 
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Table 6 STS-26A Cowl/OBR Erosion and Char Data (continued) 
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Figure 57 STS-26A Fractured OBR Aft Tip Adjacent to Flex Boot 
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Figure 58 STS-26A Outer Boot Ring Section (0 Degrees) 
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Figure 59 STS-26A Outer Boot Ring/Flex Boot (90 Degrees) 
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Figure 60 STS-26A Outer Boot Ring/Flex Boot (180 Degrees) 
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Figure 61 STS-26A Outer Boot Ring/Flex Boot (280 Degrees) 
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Figure 62 STS-26A Flex Boot (Cavity Side - 0 Degrees) 



Figure 63 STS-26A Flex Boot (Cavity Side - 120 Degrees) 








Figure 64 STS-26A Flex Boot (Cavity Side - 240 Degrees) 
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Table 7 STS-26A Flex Boot Data Performance Margins of Safety 


Degree 
Locat ion 

0 

20 

40 

60 

90 

100 

120 

140 

160 

180 

200 

220 

240 

270 

280 

300 


Remaining 

Plies 


3.6 
3.9 
3.9 

3.7 
3.5 

3.7 
3.9 
3.9 
3.9 

3.8 

4 .0 

3.9 
3.8 
3.8 

3.0 
3.7 


Max Material 
Affected Depth 
( in . ) 


1.20 

1.11 

1.11 

1.17 

1.24 

1.17 

1.11 

1.11 

1.11 

1.14 

1.08 

1.11 

1.14 

1.14 

1.40 

1.17 


Margin 
Of Safety* 

0.39 

0.50 

0.50 

0.42 

0.34 

0.42 

0.50 

0.50 

0.50 

0 . 46 

0.54 

0.50 

0 . 46 

0 . 46 

0.19 

0.42 


* PMS 


minimum overall thickness 
(1.5 x max material affected depth) 
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MAXIMUM MATERIAL AFFECTED DEPTH 
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20 
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Figure 65 STS-26A Fixed Housing Vedgeout (280 Degrees) 
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26A Fixed Housing Section (0 Degrees) 
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Figure 67 STS-26A Fixed Housing Section (90 Degrees) 
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69 STS-26A Fixed Housing Section (270 Degrees) 


Table 8 STS-26A Fixed Housing Insulation Erosion and Char Data 
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Figure 71 STS-26A Bearing Protector (0 Degrees) 
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Figure 72 STS-26A Bearing Protector (120 Degrees) 




Figure 73 STS-26A Bearing Protector (240 Degrees) 
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Figure 74 STS-26A Flex Bearing (0 Degrees) 
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Figure 75 STS-26A Flex Bearing (180 Degrees) 
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Figure 76 STS-26A— Forward Exit Cone-to-Aft Exit Cone Joint Interface 
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Figure 78 STS-26A Aft Exit Cone Forward End (120 Degrees) 






Figure 79 STS-26A Aft Exit Cone-Forward End (240 Degrees) 
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Figure 82 STS-26A Forward Exit Cone-Aft End (240 Degrees) 
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Figure 84 STS-26A Forward Exit Cone-Aft End White Corrosion (45 Degrees) 




Figure 85 STS-26A Forward Exit Cone-Aft End Scratch Mark (90 Degrees) 
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Figure 86 STS-26A Throat/Forward Exit Cone Joint 
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Figure 87 STS-26A Forward Exit Cone-Forward End (0 Degrees) 
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Figure 89 STS-26A Forward Exit Cone-Forward End (240 Degrees) 
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Figure 90 STS-26A Throat Aft End (0 Degrees) 
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Figure 91 STS-26A Throat Aft End (120 Degrees) 
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Figure 93 STS-26A Throat Aft End-Blovpath (310 Degrees) 
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Figure 94 STS-28A— Nese Inlet/Throat Heusing Jeint 
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Figure 95 STS-26A Throat-Forward End (0 Degrees) 






Figure 96 STS-26A Throat-Forward End (120 Degrees) 




Figure 97 STS-26A Throat-Forward End (240 Degrees) 







99 STS-26A Aft Inlet (-504) Ring-Aft End (120 Degrees) 
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Figure 100 STS-26A Aft Inlet (-504) Ring-Aft End (240 Degrees) 
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Figure 101 STS-26A Throat-Forward End Blowpath (136 Degrees) 


Morton Thiokol Inc 


Space Operations 


BLACK. 


and iaiTt photograph 



Figure 102 STS-26A Aft Inlet (-504) Ring-Aft End Blovpath (136 Degrees) 
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Figure 103 STS-26A Nose Inlet Housing/Flex Bearing Joint 
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Figure 104 STS-26A Cowl-Forward End (0 Degrees) 
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Figure 105 STS-26A Cowl-Forward End (120 Degrees) 
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Figure 106 STS-26A Cowl-Forward End (240 Degrees) 
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Figure 107 STS-26A Nose Cap-Aft End (0 Degrees) 
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108 STS-26A Nose Cap-Aft End (120 Degrees) 




Figure 109 STS-26A Nose Cap-Aft End (240 Degrees) 
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Figure 110 STS-26A Bearing Forward End Ring (0 Degrees) 
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Figure 111 STS-26A Bearing Forward End Ring (120 Degrees) 
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Figure 112 STS-26A Bearing Forward End Ring (240 Degrees) 
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113 STS-26A Cowl Forward End-Blowpath Location (216 Degrees) 
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Figure 115 STS-26A Fixed Housing Forward End (0 Degrees) 
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Figure 116 STS-26A Fixed Housing Forward End (120 Degrees) 



Figure 117 STS-26A Fixed Housing Forward End (240 Degrees) 






Figure 118 STS-26A Bearing Aft End Ring (0 Degrees) 
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Figure 119 STS-26A Bearing Aft End Ring (120 Degrees) 




Figure 120 STS-26A Bearing Aft End Ring (240 Degrees) 




Figure 121 STS-26A Bearing Aft End Ring (300 Degrees) 
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Figure 124 STS-26B Joint Flow Surface Gap Openings 
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Figure 125 STS-26B Forward Nozzle Assembly 
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Figure 126 STS-26B Forward Nozzle Assembly 
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Figure 128 STS-26B Forward Nozzle Assembly (External) 180° to 270° to 0 
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Figure 129 STS-26B Forward Nozzle Assembly (Internal) 0° to 90° to 180 
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Figure 130 STS-26B Forward Nozzle Assembly (Internal) 180° to 270° to 0 




Figure 131 STS-26B Aft Exit Cone Fragment 
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Figure 132 STS-26B Forward Exit Cone Dimpled Erosion 




Morton Thiokol. Inc 

Space Operations 



Forward End 


Radial 


Location Separation 
(deg) (in.) 


0 

0.05 

15 

0.03 

30 

0.005 

45 

0.005 

60 

0.005 

60 

0.03 

75 

0.02 

75 

0.03 

90 

0.005 

90 

0.04 

105 

0.01 

105 

0.02 

120 

0.005 

135 

0.005 

150 

0.03 

165 

0.005 

180 

0.005 

195 

0.005 

210 

0.005 

225 

0.005 

240 

0.005 

255 

0.005 

270 

0.01 

285 

0.005 

300 

0.005 

315 

0.005 

330 

0.01 

345 

0.02 


Separation 

Type 


Metal/Adhesive 
Metal/Adhesive 
Metal/ Adhesive 
Metal/Adhesive 
Metal/Adhesive 
GCP 

Metal /Adhesive 
GCP 

Metal/Adhesive 

Cohesive 

Metal/Adhesive 

GCP/CCP 

GCP 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 

Metal/Adhesive 


Figure 133 


STS-26B Forvard Exit Cone Bondline Separations 

ooc NO- TWR-172 72 1 V0L 

SEC " PAGE \ 9 2 


REVISION 














Morton Thiokol. Inc 

Aerospace Group 
Space Operations 




jkiginal page 







Morton Thiokol. Inc 


Aerospace Group 
Space Operations 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 





Morton Thiokol. Inc 

Aerospace Group ORIGINAL PAGE 

Space Operations BLACK AND WHITE PHOTOGRAPH 






Morton Thiokol. Inc 

Aerospace Group 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 


Space Operations 



REVISION 

FORM TC 7994 310 fREV 2 88) 


ooc 

NO. 


TWR-17272 


196 


Figure 137 STS-26B Forward Exit Cone Liner Section (270 Degrees) 
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Figure 138 STS-26B Forward Exit Cone Corrosion (0 Degrees) 
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Figure 139 STS-26B Forward Exit Cone Corrosion (80 Degrees) 



Figure 140 STS-26B Forward Exit Cone Corrosion (30 Degrees) 
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Figure 147 STS-26B Throat/Throat Inlet Section (0 Degrees) 
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11 STS 26 B Throat Assembly Erosion and Char Data 
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Figure 150 STS-26B (-503) Ring Impact Marks (125 Degrees) 
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Figure 152 STS-26B Typical Nose Cap Aft End Vedgeout (Post-Burn) (170 Degrees) 
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Figure 153 STS-26B Nose Inlet Assembly Bondline Separations 
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Figure 154 STS-26B Forward Nose Ring and Aft Inlet Ring ( 503 and 504) 
Section (0 Degrees) 
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Figure 157 STS-26B Forward Nose Ring and Aft Inlet Ring ( 503 and 504) 
Section (270 Degrees) 
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Figure 159 STS-26B Nose Cap Section (90 Degrees) 
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Table 12 STS-26B Nose Inlet Rings (-503,-504) Erosion and Char Data 


Angular Location 


Stations 


0 dagraas 

Hatsurad Erosion 
Maasurad Char 
Adjustad Char* 

2E + 1 . 2 SAC 

RSRM Kin Linar Thicknas s 
Margin of Safaty 


28 


0.97 
0 .95 
0.71 
2.13 
3.508 
0 .24 


30 


0.81 
0.77 
0 .58 

2 . 34 

3 . 252 
0.39 


32 


0 .88 
0.73 
0.55 
2.44 
2.950 
0.21 


34 


0 . 80 
0 .64 
0 .48 
2 .20 
3.182 
0 .45 


36 


0.88 

0.62 
0.47 
2.34 
3 .200 
0.37 


38 


0.92 
0 .72 
0 . 54 
2 . 52 
3.026 
0 .20 


39 . 5 


0.95 
0.68 
0 .51 
2 .54 
2.981 
0.17 


90 dagraas 

1.12 0.84 

0.72 0.76 

0.54 0.57 

2.92 2.39 

3.508 3.252 

0.20 0.36 


0.87 

0 .86 

0.90 

0 .97 

RA 

0 .76 

0 .68 

0 . 70 

0.65 

NA 

0 .57 

0 .51 

0 .53 

0.49 

NA 

2.45 

2.36 

2 .46 

2 .55 

NA 

2.950 

3.182 

3 . 200 

3.026 

2.981 

0.20 

0.35 

0.30 

0.19 

NA 


Maasurad Erosion 
Maasurad Char 
Adjustad Char* 

2E + 1.25AC 

RSRM Min Linar Thicknass 
Margin of Safaty 


180 dagraas 


Maasurad Erosion 

1.38 

0.85 

Maasurad Char 

0 .53 

0 .76 

Adjustad Char* 

0 .40 

0 .57 

2 E + 1.25AC 

3.26 

2.41 

RSRM Min Linar Thicknass 

3 . 508 

3 .252 

Margin of Safaty 

0.08 

0.35 


1.28 

0.86 

0 .87 

0.92 

1.02 

0 .37 

0.66 

0 . 58 

0.63 

0.49 

0 .28 

0 .50 

0.44 

0.47 

0.37 

2 .91 

2.34 

2 .28 

2 . 43 

2 . 50 

2 .950 

3 .182 

3 .200 

3.026 

2.981 

0 .01 

0.36 

0 .40 

0.24 

0.19 


270 dagraas 



Maasurad Erosion 

1.07 

0.83 

Maasurad Char 

0 . 77 

0.78 

Adjustad Char* 

0 .58 

0 .59 

2 E + 1.25AC 

2 .86 

2.39 

RSRM Min Linar Thicknass 

3 .508 

3.252 

Margin of Safaty 

0.23 

0 .36 


0.95 

0 .82 

0.84 

0.95 

1 .19 

0 .67 

0 .60 

0.63 

0 .60 

0.54 

0 .50 

0 . 45 

0.47 

0.45 

0.41 

2 .53 

2 .20 

2 .27 

2 .46 

2.89 

2.950 

3.182 

3.200 

3.026 

2.981 

0.17 

0 .44 

0 .41 

0 .23 

0.03 


* Maasurad Char Adjustad to and of action tiaa 


Margin of Safaty 


■iniaua linar thicknass 


2 X arosion + 1.25 X Adj char* 


1 


Refer to Figure 38 for Station Locations 
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Table 13 STS-26B Nose Cap Assembly Erosion and Char Data 
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Table 13 STS-26B Nose Cap Assembly Erosion and Char Data (continued) 
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Figure' 163 STS-26B Nose Inlet Housing Bonding Surfaces (90 Degrees) 
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164 STS-26B Nose Inlet Housing Bonding Surfaces (180 Degrees) 
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Figure 165 STS-26B Nose Inlet Housing Bonding Surfaces (270 Degrees) 
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Figure 166 STS-26B Nose Cap Bonding Surface (0 Degrees) 
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Figure 167 STS-26B Nose Cap Bonding Surface (180 Degrees) 
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Figure 168 STS-26B Nose Inlet Housing Pitting (180 Degrees) 
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Figure 169 STS-26B Cowl/OBR Closeup (0 Degrees) 
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Figure 170 STS-26B Covl/OBR Closeup (180 Degrees) 
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Figure 171 STS-26B Covl/OBR Closeup (320 Degrees) 
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Figure 172 STS-26B Cowl Vent Hole Plugged with Slag (160 Degrees) 
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Figure 173 STS-26B Covl Ring Vedgeout Containing Slag (120 - 137 Degrees) 
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Figure 174 STS-26B Cowl Ring Section (0 Degrees) 




Figure 175 STS-26B Cowl Ring Section (45 Degrees) 






Figure 176 STS-26B Cowl Ring Section (180 Degrees) 
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Figure 177 STS-26B Cowl Ring Section (270 Degrees) 
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Refer to Figure 55 for Station Locations 
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Table 14 STS-26B Ccwl/OBR Erosion and Char Data (continued) 
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Table 14 STS-26B Covl/OBR Erosion and Char Data (continued) 
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Figure 178 STS-26B Outer Boot Ring Aft Tip Delamination (0 Degrees) 
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Figure 180 STS-26B Outer Boot Ring Section (100 Degrees) 
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Figure 183 STS-26B Flex Boot (Cavity Side - 0 Degrees) 



Figure 184 STS-26B Flex Boot (Cavity Side - 120 Degrees) 




Figure 185 STS-26B Flex Boot (Cavity Side - 240 Degrees) 
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Table 15 STS-26B Flex Boot Data Performance Margins of Safety 


Degree 

Location 

Remaining 

Plies 

Max Material 
Affected Depth 
(•in. ) 

Margin 
Of Safety 

0 

3.9 

1.11 

0.50 

20 

3.9 

1.11 

0.50 

40 

3.9 

1.11 

0.50 

60 

3.5 

1.24 

0.34 

80 

3.7 

1.17 

0.42 

100 

3.9 

1.11 

0.50 

120 

3.9 

1.11 

0.50 

140 

3.9 

1.11 

0.50 

160 

3.8 

1.14 

0.46 

220 

3.9 

1.11 

0.50 

240 

3.8 

1.14 

0.46 

260 

3.7 

1.17 

0.42 

280 

3.0 

1.40 

0.19 

300 

3.2 

1.34 

0.24 

320 

3.7 

1.17 

0.42 

340 

3.9 

1.11 

0.50 


minimum overall thickness 

* PMS - 1 

(1.5 x max material affected depth) 
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Figure 186 STS-26B Fixed Housing Section (0 Degrees) 
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Figure 187 STS-26B Fixed Housing Section (90 Degrees) 
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Figure 188 STS-26B Fixed Housing Section (180 Degrees) 
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Figure 189 STS-26B Fixed Housing Section (270 Degrees) 


Table 16 STS-26B Fixed Housing Insulation Erosion and Char Data 
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Refer to Figure 70 for Station Locations 
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Pigure 190 STS-26B Bearing Protector (0 Degrees) 
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Figure 191 STS-26B Bearing Protector (120 Degrees) 



Figure 192 STS-26B Bearing Protector (240 Degrees) 
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Figure 193 STS-26B Flex Bearing (330 Degrees) 



77Uoi(^>€ CORPORATION 
SPACE OPERATIONS 


Carbon 

Cloth 

Phenolic 


Char Line 



i — RTV Below Char Line 360-deg 
Circumferentially. 


Carbon Cloth Phenolic 
Completely Missing 


Polysulfide 
Groove Fill 


Aft Exit Cone 
Assembly 


Glass 
Cloth 
Phenolic 


RTV Reached to High Pres- 
sure Side of Primary o- 
Ring From 0 to 81, 82 to 
101, 103 to 123, 154 to 178, 
182 to 237, 243 to 251, 258 
to 265, and 268 to 0 Deg. 


Minor 
Corrosion 
on Metal 
Surfaces 


Glass 
Cloth 
Phenolic - 


A018691a-5 


Aluminum 


Figure 194 STS-26B— Aft Exit Cone-to-Forward Exit Cone Joint Interface 
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Figure 195 STS-26B Aft Exit Cone Forward End (0 Degrees) 
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Figure 196 STS-26B Aft Exit Cone Forward End (120 Degrees) 




Figure 197 STS-26B Aft Exit Cone Forward End (240 Degrees) 
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Figure 198 STS-26B Forward Exit Cone - Aft End (0 Degrees) 




Morton Thiokol. Inc ' r.v-U. 

Aerospace Group BLACK AHD W.lifli PHOTOGRAPH 

Space Operations 



Figure 199 STS-26B Forward Exit Cone - Aft End (120 Degrees) 
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Figure 200 STS-26B Forward Exit Cone - Aft End (240 Degrees) 



Figure 201 STS-26B Forward Exit Cone Aft End Corrosion 
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Figure 203 STS-26B Throat/Forward Exit Cone Joint 
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205 STS-26B Forward Exit Cone - Forward End (120 Degrees) 






Figure 206 STS-26B Forvard Exit Cone - Forward End (240 Degrees) 
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Figure 207 STS-26B Throat Aft End (0 Degrees) 
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Figure 209 STS-26B Throat Aft End (240 Degrees) 
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Figure 210 STS-26B Nose Inlet/Throat Housing Joint 
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Figure 211 STS-26B Throat-Forward End (0 Degrees) 
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Figure 212 STS-26B Throat-Forward End (120 Degrees) 
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Figure 213 STS-26B Throat-Forward End (240 Degrees) 
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Figure 214 STS-26B Aft Inlet (-504) Ring-Aft End (0 Degrees) 






Figure 215 STS-26B Aft Inlet (-504) Ring-Aft End (120 Degrees) 




Figure 216 STS-26B Aft Inlet (-504) Ring-Aft End (240 Degrees) 
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Figure 217 STS-26B Nose Inlet Housing/Flex Bearing Joint 
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Figure 218 STS-26B Cowl-Forward End (0 Degrees) 
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Figure 219 STS-26B Cowl-Forward End (120 Degrees) 
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Figure 220 STS-26B Covl-Forvard End (240 Degrees) 
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Figure 221 STS-26B Nose Cap-Aft End (0 Degrees) 
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Figure 222 STS-26B Nose Cap-Aft End (120 Degrees) 
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Figure 223 STS-26B Nose Cap-Aft End (240 Degrees) 
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Figure 224 STS-26B Bearing Forward End Ring (0 Degrees) 
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Figure 225 STS-26B Bearing Forward End Ring (150 Degrees) 
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26B Bearing Forward End Ring (240 Degrees) 
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Figure 227 STS-26B Nose Cap-Aft End (266 Degrees) 
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Figure 230 STS-26B Bearing Aft End Ring (0 Degrees) 
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Figure 231 STS-26B Bearing Aft End Ring (120 Degrees) 
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Figure 232 STS-26B Bearing Aft End Ring (240 Degrees) 
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Figure 234 STS-26B Fixed Housing Forward End (120 Degrees) 
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Figure 236 STS— 26B Aft Exit Cone LDI Location (45 Degrees) 
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Maximum fiber stress in areas of defect is 1610 psi. The fiber 
strength of glass cloth phenolic is 45600 psi. 


NON-CONFORMANCE DISCUSSION OOUIUU I 

2.3-50 



TWR-17272 

A-9 


191 



360L001 

Nonconformance Discussion 2.3-51 



TWR-17272 

A-10 


INFORMATION ON THIS PAGt WAS PREPARED TO SUPPOR1 AN ORAL PRESENTATION 
AND CANNOT Hi CONSIDERED COMPLETE WITHOUT THE ORAL DISCUSSION 


NON-CONFORMANCE DISCUSSION 360L001 

2.3-40 


a) 

c 

•H 

r 

u 

<0 

X 

C 

(N 

a) 

c 

o 

u 

p 

•H 

X 

w 

TJ 

£ 


0 

1 

r* 

rH 

rH 

in 


X 

a 




p 

U 





0) 

■H 





P rH 

rH 





(0 rH 

0 





0) 3 

c 





P <4H 

<D 





O' 

r 



rH 


*0 

a 



Di 


a> c 




r- 


C <0 

r 



CO 


0 

p 



r> 


c x: 

0 





P 

rH 





- a 

u 



3 


O 0) 




06 


■H T3 

W 





rH 

W 



• • 


O rH 

(0 



=*♦= 


C <0 

rH 





Q) -rH 

O' 



06 


.C T3 




CQ 


a (0 

c 



> 


p 

*H 



M 


x: 




< 


P • 

p 



3 


0 c 

in 





rH *H 

*H 





0 

X 



ON 


in 

a) 

a) 




W CM 


0 




W O 

in 

c 


« « 


(0 • 

c 

0) 


< 


pH O • 

0 

p 


M 


O' >. 

♦H 

a) 


« 


rH 

P 

<4-1 


CQ 


era 


e 


H 


*H p 

0 

3 


M 


T3 <0 

•H 

0 


c* 


in *h 

n 

p 


u 


C J'W 

c 

•H 




0 0 

•H 

0 




*H 6 



r 



-per 

>i 

0) 

p 



tO O P 

P 

CD 

CP 



0 P O' 

•H 

P 

e 

CO 


•rH **H C 

in 

CP 

<u 

06 


T3 U 0) 

c 

a> 

rH 

3E 


C rH 

<D 

T3 




*H • 

TJ 



06 


C rH 


o 

rH 

o 


>i-H ttJ 

3 


a 

H 


P c 

0 

n 


z 


•H O -H 

rH 


rH 

cq 


WOTJ 


c 

rH 

GO 


c • 3 

P 

3 

3 



a) m r 

r 

os 

Eh 



TJ -h 

CP 





C O' 

•H 





5 (0 C 

w 




>1 

o r o 





o 

J P rH 

00 




c 






tO 

• • 

• • 




a 

CQ 

CO 




a> 

GO 

M 




u 






u 






in 






*H 






Q 






c 

o 

•H 

P 

•rH 

in 

o 

a 

W 

■H 

a 


CO 



T3 


O 

C 


CM 

<0 


II - 

■H 



in 


&-i 

a 


P 

o 


0 

in 

>. 



p 

CM 

+ 

a) 

r- 


<4H 

• 

0) 

tO 

r* 

p 

in 


<0 


in 


<4H 

•H 

• 

0 


CO 


P 

• 

p 

0 X 

0 

a) 


P 

<4H 

£ 

o 

0) 

3 

<0 

V 

e 4-i 


•H 


<4H 

c 

*3* 

0 

•H 

• 


£ rH 

(0 



a) 

0) 

<0 

p r 


10 

P 

in 



a> 

p 

+J T3 

0 

<0 

3 

4H 


rH 


in 

0 


>1 0) c 
p in *h 
a) w ^ 

tO P >i 

t/1 H H 

Cfl 0) 
<4-1 > 

O P *H 
<0 V 

c a) a 

•H £ 0 

c? yi a 
p in 




t0 T3 

0) 

CO 


£ C 

p 

w 

c 

(0 


1 

0 

£ 

•H 

CO 

•H 

3 rH 

in 

< 

p 

£ (0 

a 

1 

<0 

•rH g 


CQ 

0 

C P 

o 

CO 

•H 

•H o 

o 

D 

<4H 

•H 

P 

in 

3 

«"3 

X z 

m 


r-j 

(0 

E 

p 

P 


0 TJ 

0 


Z C 

p 


O 

0 


• »H 

CO CO 

£ 

3 


a • 

P 


O 

r 


CM O >. 

p 


rH CO P 
0) 

c 


II 1 PI 

0 


to 

•H 


Eh <D in 

in 


p 

in 


P <0 p 

a) 


to 0 

p 


c 

a 


OOP 

£ 


• **H 0 

0 


ITIPP 

0 


r- <0 o 
O to 

rH 


in o p 

to 


•H rH 

£ 



P 


<u . . 

o 


P CO rH 

c 


3 • 

rH X <0 

c 


•H 

•H 


to £ in 
p 3 a 

in 


E 10 

•H 


0) *H 3 
U C rH 

(1) 


(OHO 

o 


PEC 

(0 


P *H 

p 


OJ P w 

p 


P (0 

0 


C >1 

. p 


•H in rH 

c 


Q) 0) 

•H 


p in > 
o in *h 

in 


POP 

in 


P 0 

(0 


• p a) 

rH 


go in a 

O' 


■ in 

1 

• 

X p OJ 

0 

c 

(0 p 

p 

0 

£ 0 

1 

•H 

3 r -h 

c 

p 

g in in 

0 

(0 

•H a 

r 

p 

C TO 

p 

0) 

•rH C O 

<0 

a 

E to M> 

u 

0 


TWR-17272 

A-ll 



NON-CONFORMANCE DISCUSSION 



182 



360L001 

Nonconformance Discussion 2.3-42 



NON-CONFORMANCE DISCUSSION 360L001 

2.3-43 


o 

H 

O 

X 

a 

x 

< 

X 

E-» 

Ui 

w 


c 

o 

•HI 

P 

o 

a) 

co 

TJ 

£ 


■Q 

€ 

a) 

w 

in 

< 

0) 

c 

o 

o 


w 


0 

1 

co 

vo 

VO 

o 

in 


a 

a, 


w 

z 

o 

z 


w 

> 


M 

< 

z 


0> 


w 

Eh 


cc 

a 


CQ 

X 

X 

X 

o 

M 

z 
w 
c o 




c 




C 



a) 

0 




0 



0) 

•H 







Jh 

P 




p 



O' 

•H 




0 

>1 


-0) 

TJ 




cu 

C P 


T3 

C 




iw 

(0 0 



0 




P 

c 


O 

0 




a) 

x: 


av 






P rH 



X 




0 

•H rH 


x: 

<T3 




c 

3 *h 


p 

X 





3 


■H 






0) 







P 

O P 



• 




•H 

c c 


P 

P 




P 

ft a) 


c 

O 





E £ 


<D 

0) 




>. 

Jh £ 


e 

u 




Jh 

0 O' 


c 

Jh 




T3 

P -H 


O' 

O 





P rH 


•H 

O 




in 

<D (13 


rH 

c 




(d 

a in 


H3 

•H 





•H 







c 

P E 


C 

in 




o 

in 


•H 





•H 

0) 0) 


t 

3 • 




P 

p N 


0 ) c 

0) 




(13 

1 *H 


X3 *H 

u o 




0 

4-> in 



a) c 




O 

in u 


0 rH 

C 0) 




rH 

0 QJ 


P 

•H Jh 





a. > 


1 

J 0) 




rH 

0 


Jh \ 

<4H 




fT3 

0) 


<U + 

T3 0) 




H 

• 


c 

C Jh 




o 

ft c 


*H G 

(13 




ft 

rH *H 


rH «H 

0) 




u 

<D 


£ 

cr a) 





Jh in 


u P 

C H 




0) 

V- • 


•H *H 

•H O' 




e 

o * in 


rH 3 

in a) 




<T3 

o o in 


0 

3 T3 




in 

0) 


c cr 

O 





O 0) u 


0 ) c 

X o 




a) 

4J JC 0 


X5 *h 

a> 




x: 

Eh >h 


a in 

c 




P 

in a 


3 

a) E 


0) 



•H 


C 0 

<D 0 


Jh 


P 

• in 


0 X 

3 Jh 


3 


ft 

c in -h 



p 4H 


P 



o ox: 


0 ) c 

0) 


U 


V 

•H -H 4J 


a o 

xa • 


ft 


a) 

4J rH 


•H 

c 


cu 


TJ 

ra fa x: 


h a) 

P *H 


0) 


C 

-P E -P 


p 0 

c 


Q 


0 

C O -H 


in c 

a) m 




XJ 

0) C 3 


a) 

6 r* 


0) 



•H <T3 


0) jh 

C * 


rH 


in • 

Jh 0) 


p <D 

0* rH 


X5 

c 

(0 in 

0 <P Jh 


■H MH 

•H 


(13 

0 

3 a 

in a) 

>, 

x: a) 

<— < m 

c 

P 

•H 

<T3 

G 0) «4H 

0 

z u 

< *H 

0 

a 

P 

H O' 

O 4J P 

G 



•H 

0) 

ft 

<D V 

£ 1 <D 

ft 

• • 

• • 

P 

0 

O 

c c 

E 0) P 

a 

CQ 

CO 

•H 

u 

•H 

*H o 

O Jh C 

<D 

CO 

w 

in 

< 

P 

iJ jQ 

u a-H 

U 



0 


•H 



u 



a 


P 



in 



in 


in 



•H 



•H 


3 



a 



Q 






TWR-17272 

A-14 


The white stripe is identified randomly as 90 degrees on phenolic 
during radiographic inspection. Location is used to identify X— ray 
film. 


NON-CONFORMANCE DISCUSSION 360L001 

2.3-53 


os 

8 

X 


3 


X 

Eh 

U* 


a 


tr 

c 

•H 

10 

§ 

as 

P 

U 

0 

a 

a 

o 

0) 

P 

<0 

o 

p 

.c 

Eh 


>* 

M 

n3 

< 

U 


05 

U 


0 

1 

00 

in 

oo 

CM 


cc 

a 


c 

o 

•H 

P 

•H 

T3 

C 

o 

o 

X 

(0 

E 


0) 

o 

<0 

4h 

M 

3 

V) 

tr 

c 


<0 

a> 

to 

p 

4-4 


c 

0 

T3 

0) 

0 



a) 

o 

c 

a) 

u 

a) 

4-4 


s 

O 

u 

•H 

0 

a) 

P 

•H 

c 

a> 

*0 

c 

s 

0 • 
U X 
<0 P 

a 

>i Q) 
rH T3 

P 

c * 

0) C 
P -H 
P 


•H CN 

g§ 
0 ) • 
4-» O 

c 

•H (0 

■X 

w u 
p a) 
*H .c 
cu o 


co 

M 


c 

o 

•H 

P 

•H 

10 

o 

a 

to 

■H 

Q 


05 

M 

< 

cu 

w 

05 


C 

o 

•H 

P 

O 

•rH 

4-4 


TJ 

a) 

> 

o 

B 

a) 

u 

c 

0) 

0) 

-Q 

a) 

> 

x; 

(0 

a> 

O' 

TJ 

a) 

a 

Jh 

■C 

(0 

T3 
C 
t 0 


<0 

P 

0) 

E 

T3 

a) 

to 

•r -4 

<0 

05 




c 




o 




TJ 




0) 




to 


• 


<TJ 


m 


P 


rH 


0) 


CP 


M 


c 


<D 


■H 


0) 


to 


3 


3 


cr 




to 


b\° 






a) 




to 


• 


ft3 


rH 


0 


rH 


P 


4-1 


to 


0 


u 




0 


Q) 


3 


N 




0) 




0) 


• 


3 


c#> 


tr 

* 



to 

to 

O 



Q) 

rH 


CP 

0 


• 

c 

c 

II • 

to 

•H 

flj 

cW» 

p 

p 

P 

Q) CO 

c 

t 

0) 

M (N 

0) 

O 

0) . 

E 


0 

a) <n 

O 

c 

p 

3 rH 

Jh 

<0 


cr 

•H 


E 

to II 

3 

c 

3 


cr 

•H 

E 

<#> to 

a> 


■H 

Q) 

Jh 

to 

X 

P O 


p 

<0 

0 c 

P 

rH 

E 

4H fO 

to 

3 


Jh 

<D 

tO T3 

rH a) 

P 

0) 

c 

<0 «H 


P 

<0 

0 o 

X 



CPP 

<0 

C 

p 


Q) 

0 

0) 

C-P 

rH 

•H 

to 

CP Jh 


P 


*h ro 

T3 


*hq) to a a) 

T3 > o) to 

C ‘H T3 C to 

O tO -h rO 

o to EE a 

0) D 

T3 P E I 

a ) a. *h 

PE C X 

0 0 -H fO 

Z O X £ 


P 

to 

a 


a> 


TWR-17272 
A- 15 


Joint 


Nonconformance Discussion (Cont) 




NON-CONFORMANCE DISCUSSION 


o 

o 

_J 

o 

<o 

CO 


r> 

co 

i 

CO 

oi 


x 

o 

H 

O 

X 

a 

2 

< 

X 

x 

w 

X 


0) 

iH 

N 

N 

o 


X 

0) 


0) 

03 

O 

2 


>. 

03 

0) 

< 

CP 

c 

•H 

oi 

a 

o 

X 


0 

1 

<N 

rH 

(N 

in 


X 

Q 


X 

2 

O 

2 


X 

X 

> 

M 

< 

2 


00 


X 

« 

E-» 

M 

X 

u 


X 


X 

o 

M 

2 

w 

Cfl 


03 

o 

73 O 
C *3 

73 * 4-1 

u 

— a 

S” 

X 73 

^ c 
o 
c * 
o 


X 

73 

*H 

73 

O 

C 

73 


CP 

c 

•H 

oi 

3 

O 

X 

X 

0) 


73 *H 
•H C 


o 

73 


a) 

01 

o 

2 


O 
X o 
ax 


>1 

o 

c 

73 

a 

<D 

a 

03 

•H 

Q 


C 

a 


c 

o 

■H 

X 

73 

*H 

u 

73 

> 


73 

U 

O 01 

e * 

*H 73 


a) 

u 

x 

01 


CO 
CM 

<N M 
IP P 
I 73 

< a 
w — 


p 

0) 

g 

•H 

P 

X 

73 

C 

73 

3 

X 

a> 

> 

o 

g 

0) 

u 


CP 

c 

•H 

p 

a> 

0) 

c 

•H 

CP 

c 

w 

<D 

X 

X 

g 

o 

u 


73 

a) 

X 

a) 

rH 

Q) 

73 


c 

o 


01 

0 
a 

01 


X 


H 0) 

X 


(D CP 

■H 


g c 

u 


•H 73 

a 


U X 
X U 

i 

c 



0 

73 C 


*H 

C CP 

•H 

X 

<0 -H 

73 

73 

01 

a 

U 

< CL) 

(D 

•H 

3 a 

X 

4H 

•H 

X 

03 

a 

X — ' 


u 

CP 


oi • 
0) ^ 
a c 
CP o 

•H *H 
C X 

X o 

U <D 

a) a 

X 03 

c 

CL'H 

a> 

H X 

ax 

CP 

0) -H 

o 

73 


o 

73 


X I 


03 

O 73 

0 

c 

1 

H <D 

x a) 

X 

a> 

x a 

X-H 

rH 

CP 

<u 

X 

•H 

CP 3 

<h a 

c 


C 

o a 

*H 

0) 

*H g 

73 

01 

73 

01 P 

>1 01 

D 

X 

3 O 

X 0 x 

0 


<H 

•H o O 

X 

g 

73 O 

g 73 a 


a) 

Q) H 

u <H 01 

X 

X 

73 O 

o u 

01 

01 

C rH 

<h D 73 

73 

>1 

O X 

•H 01 C 

rH 

01 • 

X 0 


X 

X 

a) 

g 

i 


O X 
C 03 
<D 73 
X ^H 
X X 


TWR-17272 

A-17 


178 


NON-CONFORMANCE DISCUSSION 


t- 00 

o co 

O M 

-J « 
O CM 

to 

CO 


OS 

O 

O 

X 


3 


w 

z 

o 

z 





w 


> 


M 


< 



0) 


rH 


M 

o\ 

N 


0 


z 

• • 


< 

% 

M 

>1 

OS 

rH 

pa 

X 

E-* 


H 

<1) 

OS 

tO 

U 

(0 


< 


P 


0) 

CO 

rH 

C 

cc 

H 

z 

0) 

os 

0) 

o 

0 

H 

z 

z 


w 


w 

pH 


O 

■ 


l 


<N 


O 


o 


in 


rH 


Q 


04 




rH 

P 







rH 

10 







<13 

<13 







X 

rH 







to 

X 







O' 

P 







c 

•H 




• 



•H 

U 




d 

f 


CO 

O' 




0 ) 

to 







CL 

0 ) 


o 

X 

E 

0 

Ui 




•H 

* 

Jh 

3 

d 


o 

<4H 




B 

0 ) 


4 J 





Jh 

O 



u 




O 

O 


c • 

3 




4h 

Jh 


0 P 

0 




O 

a 


•H (0 

x 




Jh 



p <13 





O 

O' 


<13 rH 

VO 


• 


rH 

c 


0 X 



to 


X 

•H 


•H 

<D 


P 


u 

d 


rH P 

x 


C 



C 


Ol*h 

p 


0 ) 


rH 

0 


a jh 



s 



X 


<0 O' 

C 

•H ♦ 


a> 

u 


X 

p 

d 


aj <4H 

X d 


•H 


o 

Jh 


> o 

4a C 


3 


£ 

<0 


•H 

•H o 


o 1 



d 


t 0 d 

> XI 


0 ) 


d 

c 


<D C 



u 


C 

<13 


X 0 ) 

d a 




<0 

P 


d 

a) <u 


P 



to 


< MH 

♦H o 


c 


d 



o 

pH 


•H 


0 ) 

O' 


VO 

a a) 


u 


p 

c 


^ • 

a to 


Ot 


to 

•H 


0 > t 0 

<13 0 




<13 

to 


1 U 

c 


a) 


rH 

3 


< x 

P 


3 


X 



cu 

0 u 


rH 



d 


VO 

C 0 


X 


p 

a) 



<4H 




•H 

d 


0 c 

to 


O 


Jh 

c 



<13 P 


P 


O' 

0 


C £ 

5 C 




0 ) 

X 


0 P 

a) 


d 


Jh 



•H -H 

0 ) £ 


0) 



(0 


P 5 

> a» 




to 

<13 


a> 

*H Jh 


u 


<13 



rH Jh 

to *H 


0 


3t 



a 3 

0) 3 


5 

c 


a 


E O 

x o 1 


<D 

o 

O' 

<13 

>, 

0 0 

d a) 

c 

Jh 

-H 

c 

O 

o 

a o 

< u 

0 


p 

•H 


£ 



•H 

P 

<13 

to 

Cl) 


• • 

« « 

P 

Jh 

U 

3 

CO 

CL 

co 

CO 

•H 

<d 

•H 

O 

o 

0 ) 

t/3 

H 

(0 

04 


z 

z 

u 



0 


•H 



o 



a 


P 



to 



(0 


to 



■ H 



*H 


3 



a 



a 


d 




TWR-17272 

A-18 


17Q 



NON-CONFORMANCE DISCUSSION 



TWR-17272 

A-19 


180 


r- ir> 

o in 

s« 

O CM 

co 

CO 


03 


o 



CO 

X2 


rH 

P 


• 

a 



a> 


01 

T3 


•H 

x: 


c 

a 


0 

c 


*H 

•H 


P 



•H 

O 


03 

CM 


C 

O 


0 

« 


0 

o 


a) 

a> 


oi 



03 

P 


0 

01 


p 

01 


ui 

a) 


p 

rH 


0 



:* 

T3 



C 


% 

03 


P a) 


P S' 

• 


03 C 

fl3 


a 03 

•H 


rH 

T3 


0) <4-1 


p 

XT 


•H • 

0 


P Q 

c 


C * 

*H 


Q) M 

o 


c c 

o 


0 0 

rH 



• 


01 £ 

o 


P P 

•h a 

c 


a a) 

(0 


T3 

X! 


P 

P 


C 0> 


a) 

0) CO 

UJ iH 

P O 

U1 XI 

P • 

a) 


•H 

rH 

P 

e x 


a 

p 

C/1 

<D 

a) • 

P 

a 

P 03 

♦H 

a 

C *H 

& 

03 

H T3 

• • 


« • 

CO 


C/1 

C/l 


w 



X 

rH • 
03 rH 



P P 


c 

C 3 03 


*H 

0) P 
U U O' 


o 

03 3 C 


in 

•m P *H 


ro 

T3 H-> c/1 


ft 

03 01 3 


X 

an 

91 


• 

rH • 


C 

C 03 rr 


•H 

•H g 

Sh 0 


O 

O' 01 P 

ft 

in 

c x: 

oi 

ft 

•H £h VO 

a> 

CO 

01 CM 

O' 


3 • 

T3 


0 • in 

a) 

rH 

X JZ _ 

rH 

p e 

a 

| 

r- Q* 0 

p 

y 

CM (D P 

03 

2 

X3 P 

x: 

C/l 

2 

01 


\ • T3 


O U"> T3 
r- <x> 
T3 O h 


W O' « 


V 

01 

•H C 5 



03 

X *H 


P 

Z 

a) ^ * 


3 


o w 


0 

c 

C 0) * 



0 

o jc x 


'd 

•H 

•H o 


<D 

p 

P a) 


C 

•H 

*H 01 JZ 


0 

T3 

T3 P P 

• 

x: 

C 

C *H 

>i 


0 • 

o ao3 

p 

c 

o x: 

0 0) 

<D 



0 

03 

<D C 

0 ) 0 *H 

os 

•H 

.c 

01 *H 

01 -H 01 P 

hH 

p 


P 

P P >1 0 

<c 

03 

01 

0 in 

0 03 rH P 


O 

P 

3 00 

3 0 03 O 

CO 

•H 

•H 

o 

0 C 03 

OS 

P 

CH 

< • 

< rH 03 P 


TWR-17272 

A-20 


(Note: This housing has not been flown since refurbishment. 




TWR-17272 

A-21 


INFORMATION ON THIS PAGE WAS PREPARED TO SUPPORT AN ORAL PRESENTATION 

AND CANNOT BE CONSIDERED COMPLETE WITHOUT THE ORAL DISCUSSION 13/ 


NON-CONFORMANCE DISCUSSION OUULUW i 

2.3-57 


OS 

o 

Eh 

O 

X 

a 

2 

£ 


W 

iJ 


O' 

C 

•H 

OS 

tj 

c 

w 

4-> 

4h 

< 


OS 


5* 

E-» 

M 

a 

< 

a 

H 

M 

OS 

u 


0 

1 

CO 

o 

CN 

cn 

<N 


OS 

a 


>. 

o 

c 

tO 

a 

a) 

jh 

u 

m 

•H 

Q 


T5 

0) 

T3 

<0 

<D 

U 

X 3 

o 

0 

1 

o 

2 

a) 

£ 

4J 

a 

a) 

o 

o 

to 

4 J 

o ia 
c c 
u 

rH a 
rH P 
<0 

JC rH 
(A fH 
3 
a) 

rH 

O r> 

x: 

c 

T3 <o 
a> x: 
T 3 4 -> 
(0 

0) Q) 

Jh Jh 


x: 

4-> 


O 

6 


Cn — 
2 


<A 

C 

Jh 

3 

4-> 

in 

• 

vo 

u 

o 


a 

cu 

o 

0 

1 

o 

2 

a) 

x: 

«P 

<A 

«P 

a 

a> 

a 

o 

to 


p 04 

(A 



E-t 

a) 



04 

rH 



r> 

o 



1 Q) 

x: 



O O' 




ON (0 

o 



^ a 

vO 



• 



CO 

cn 

4H 


H 

0) 3 

O 


1 

sz <h 


c 

CO 

E-i a, 

rH 

0 

. — J 

< 

1 

• • 

• • 

4-> 

w 

CQ 

CO 

•H 

CO 

CO 

H 

(A 

D 



0 



a 

ca 


0) 

* 

rH 

T3 C 

X5 

C O 

to 

W 

4~> 

4-> 

a 

4-> t0 

a) 

vm Jh 

o 

< 0) 

CJ 

04 

to 

a) o 


xz 

c 

4J Jh 

<0 

O 


O 4-> 

O' 

4J O 

c 

e 

•H 

o> 

3 

c e 

& 

•H O 

u 

« Jh 

0 

4H 

4-J 

Sh 


O <A 

T3 

4J 'O 

C 

O <0 

to 

a) o 


X) rH 

C P 

0 

c 

Jh rH 

•H • 

CU to 

rH O 


rH O' 

O' Jh 

to <0 

C 0) 

4-> € 

•H XS 

CA (0 

Vh <P 

C 'TO 

to 

•rH 

0) Jh 

0 

CQ O 

>1 c 


A 

U 0) 

0> 

<D Jh 

♦d c 

C 3 

a) *h 

C CA 

•h 3 

H CA 

<u O 

a) 

•H 43 

0) Jh 

u ca 

xz a 

a> 

•p 

> a) 

0 

rH 

(A c 

(A O 

0) 

to r 

x: w 

3 

o a) 

a) 

t0 *H 

a> x: 

■P U 

3 4-> 

4-> Jh 

O 1 

to to 

u x: 

O 

O 4-> 

4-> 

4-> -H 

rH T3 

3 

O C 

Jh 

Xi to 

0) - 


au 

CA O' 

O rH 

•H C 

Jh O 

x: *h 

04 X3 

Eh os 


4J 

<a 

3 

J"D 


TWR-17272 

A-22 


198 



360L001 

Nonconformance Discussion (Cont) 2.3-58 




NON-CONFORMANCE DISCUSSION 


o 

o 

—I 

o 

<0 

CO 


CM 

IT) 

CO 

CM 


a: 

o 

H 

O 

£ 

a 

z 


£ 

s 


tr 

c 

•H 

M 

(0 

d) 

CQ 

X 

03 


0 

1 

c\ 

ro 

n 

<N 


(X 

Q 


tx 


X 

M 

J 

o 


0 


D 1 

cn 

(Ti 

II 

r0 

a 

p 

2 . 

<0 

<33 

M 

<0 

TJ 

C 

o 

p 

£ 

£ 


M-4 

O 


<0 

P 

O 

P 

<0 

p 

p 


cn 

* 

o 

0 ) 

X! 

o 

t 

— <0 
tr a) 
c P 
•H <0 
P 

T 3 
T5 C 
C O 
<D P 
C 

T3 £ 

<M <4H 

o 



0 ) 

p • 



rH 

£ 



P 

P -H 



<0 

X 



3 

0 ) • 



0 

c o 



rH 

w cn 



rH 




r 0 

rH CO 




rH Lfi 



• 

rH 



X 

TJ * 


>1 

<0 

(0 ro 

£ 

0 

X 

Ou CM 

0 

£ 




r 0 

• « 

• • 

P 

a 

CQ 

cn 

■*H 

0 ) 

cn 

H 

cn 

p 



0 

o 



a 

cn 



cn 

•H 



•H 

a 



a 


cn 

M 

I 

cn 

< 

i 

w 

cn 

£> 


• 

T 3 


p 

c 

T 3 

cn 

0 

<33 

a) 

p 

P 

p 

£ 

cn 


3 

•H 

* 


P 

cn ro 

0 ) 

P 

ro a> 

T 3 

3 


a) 


a 

0 ) 

P 0 ) 

e 

p 

•H rH 

•H 


•H 


iH 

p cn 

rH 

o 

O £ 

rH 

4 H 

•H 0 ) 

•H 

T 3 

p p 

* 

> 


<0 

TJ 

P 

a 

O' a) 

O 


£ cn 

•H 

P 

•h cn 

P 

03 

P ro 
3 a 

5 

a 

13 

P 

• 

TJ 

P 

£ 

T 3 £ 

O' 

■H 

0 ) ro 

•H 


P 

rH 

• 

cn no 

4 H 

o 1 

0 ) ro 
P O 

O' 

cn 

rH 

£ 

o 

0 ) 

*H 

CN 

O P 

P 


£ a> 

3 

0 

(0 TJ 

T 3 

p 


P C 

a s 
a) 


o 

o 


c 

o 

•H 

p 

rO 

o 


p 

cn 

3 


fO 0) 
P 

>i O' 

rH 0) 
fH T3 
3 

<h e'- 
en 

cn c 
a> ro 
o p 

o P 
3 

cn <D 

p 

cn o 
<o e 
3 

T5 
O' 0) 
£ P 
•H O 
P P 

(0 o 
0) 0) 
03 > 


£ 

O 

•H 

W 

cn 

a) 

p 

a 

6 

o 

u 


0 ) 

p 


rH C 

■H O 
^ *H 
P 
O <0 

c o 
•H ro 
p a 
ro O 
a) p 
cq a 


tj 

o 

o 

c 

to 

jC 

o 

c 

0 ) 

0 ) 

p 

a) 

u 

£ 

■H 

cn 

0 ) 

> 

rO 

P 

cn 

P 


cn 

O 

c 


p 
rO 
0 ) 
P P 


TWR-17272 

A-24 


The noted unbond area represents 0 . 36 % of total bond area of pad 11 . 

1 U 51060 - 12 , S/N 13 was successfully flown on SRM- 15 A with 72.1 sq. in 
of unbond on a single pad and 103.7 sq. in. total assembly. 
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DOC NO 

sic 


TWR-17272 

[ PAGE 


VOL 


REVISION 


B- 1 



POSTFIRE ANOMALY RECORD (PFAR) 


1. PFAR NUMBER 
360L001 A- 1 1 

3. INSPECTION LOCATION 
KSC X T- 24/T-97 

4. REFERENCE SQUAWK NUMBER 
26-0045 

5. REFERENCE PR NUMBER 
PV6- 1 11293 

2. SRM MOTOR NUMBER 

H-7 A-2 

6. REFERENCE IFA NUMBER 
N/A 

7. REFERENCE SPR NUMBER 
N/A 

360L001A 



“corrosion BETWEEN PRIMARY AND SECONDARY AFT EXIT CONE 0-RINGS 


9. CLASSIFICATION 
OBSERVATION 

MINOR ANOMALY X 

MAJOR ANOMALY 

CRITICAL ANOMALY 


10. PART NUMBER 
1U76039-01 


11. SERIAL NUMBER 
0000001 


12. PART DESCRIPTION 
AFT EXIT CONE ASSY 


/ 10/07/88 


13. REPORTED BY <NAME / ORGANIZATION / OBSERVATION DATE) 

K. B. NIELSEN / NT I QA 

14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 

NOZZLE / E. L. OIEHL 

S RESPONSIBLE PROJECT ENGINEER (NAME / ORGANIZATION ) 

S’. 5! SaSnER / NOZZLE/FLEX BEARING PROJECT ENGINEERING 

1A RESPONSIBLE DESIGN ENGINEER (NAME / ORGANIZATION) 

1: r™ER /.NOZZLE/FLEX BEARING DESIGN ENGINEERING 

17. DESCRIPTION (ATTACH PFOR, FIGURES, PHO TOGRA PHS , _E~[C^) secondary o-rings, and outboard of the secondary 

Aluminum oxide corrosion was ^served between^ t ua# observec |. structural Applications inspectors 


o-ring in t^OLOOIA (LH) aft exit cone field joint. No pitting was ooserv 
noted 9 that grease in both joints appeared lighter than required on STW7 2999. 


Minor corrosion has boon observed wi 


ithin past flight aft exit cone field joints, but has not been docunented. 


ia'.'jusnnCAnON^F'cLASslnCATION t ha t ' sea^ wat er^ent er ed^ past ' the primary o-ring at splashdown, resulting 


This is not a flight issue. It 
in the minor corrosion observed. 
(STU7-2999) is not followed. 


This is potentially a reuse 


issue if the grease application specification 


19 CAUSE 

Sea water entering past the primary o-ring at splashdown. 




20. RECOMMENDED CORRECTIVE ACTION „ r 

1. Train and certify SPC operators on grease application per 

STU7-2999. 

2. Do not write this minor corrosion up as a PR in the future. 

21. ANOMALY APPROVAL SIGNATURE 
RPRB SECRETARY: 

/S/T. L. JOHNSON 11/10/88 

2 pE : TI ^V^^>xI~^ R0V D ATE : 

PM: 0ATE: 

23. RESULTS OF RECOMMENOED CORRECTIVE ACTION 

24. REPORT RESULTS TO RPRB? YES X NO 

2 Minor corrosion has been observed in this joint on the aft exit 

cine field joints of 360L002 and 360L003. Observed grease 

app? ications°were nominal. This was not written up as an observation. 

25. RPRB CLOSURE SIGNATURE 
(REQUIRED ONLY IF BLOCK 24 CHECKED "YES") 
RPRB SECRETARY: DATE: 

26. OBSERVATION/ANOMALY CLOSURE SIGNATURE 
PM: DATE: 

«« j »;«*»«■ i 0,TE 1 ”• °‘ n \ 

11/09/88 1 1V07/88 - 


REV. 3/28/89 


ORIGINAL PAGE IS 
OF POOR QUALITY 


TWR-17272 

B-2 


POSTFIRE ANOMALY RECORD (PFAR) 



TWR-17272 

B-3 


POSTFIRE ANOMALY RECORD (PFAR) 


1. P FAR NUMBER 
360L001A-43 


2. SRM MOTOR NUMBER 
3601001 A 


8. TITLE 


9. CLASSIFICATION 
OBSERVATION 


3. INSPECTION LOCATION 
KSC T-24/T-97 

4. REFERENCE SQUAWK NUMBER 
N/A 

5. REFERENCE PR NUMBER 
N/A 

• . . - • - 
H-7 X A-2 

6. REFERENCE I FA NUMBER 
N/A 

7. REFERENCE SPR NUMBER 
N/A 

JOINT 2 



MINOR ANOMALY X 

MAJOR ANOMALY 

CRITICAL ANOMALY 





11. SERIAL NUMBER 12. PART DESCRIPTION 

COWL/NOSE INLET JOINT (JOINT 2) 


10. PART NUMBER 
N/A 

i* *"»cpnRTro*BY (NAME / ORGANIZATION / OBSERVATION DATE) 
r! J ^OTGE / NOZZLE/FLEX BEA«*«^°ESIGN_ENGINEERING 

14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 
NOZZLE / E. *-• DIEHL 

IS RESPONSIBLE PROJECT ENGINEER (NAME / ORGANIZATION ) 
l\ 5 WAGNER / NOZZLE/FLEX BEARING PROJECTENGINEERING 

'irresponsible OESIGN ENGINEER (NAME / ORGAN IZATION) 

s'. A. MEYER / NOZZLE/FLEX BEARING DESIGN ENGINEERING 

17. DESCRIPTION (ATTACH PFOR, FIGURES, PHOTOGRAPHS, ETC.) 

See continuation sheet. 


/ 10/30/88 


^ the RTV to act as a thermal 

There is no adhesion “*tuecn tn «i« H»»n observed (sianificant departure 


barrier. The eroded EA913 NA adhesive has not 
data base). 


previously been observed (significant departure from the historical 


19. CAUSE 

Current bonding and joint assembly procedures. 


<»• >'“• •“ Jol r « 

Sd «•* 

the new assentoly procedure change on QM-8. It would then be 
determined if the new assendly process would be incorporated into 

flight nozzles. 


21. ANOMALY APPROVAL SIGNATURE 

RPRB SECRETARY: DATE: 

/ l'lOXM (gJrtlruL As 

22. OBSERVATION/ ANOMALY APPROVAL SIGNATURES 

PE$ — Ppyv 'AjLxo hit bo «0 0ATE: cr'J-i » 


23. RESULTS OF REC0MMEN0E0 CORRECTIVE ACTION 
See continuation sheet. 


DATE: fe ^-<2? 

24. REPORT RESULTS TO RPRB? YES X MO 


25. RPRB CLOSURE SIGNATURE 
(REQUIRED ONLY IF BLOCK 24 CHECKED "YES") 
RBRS SECRETARY: * DATE: 


(BAS SECRETARY: f\ u \X’ __ 

It a. 

i. OBS^RVAT I0S/AN0MALjf CLOSURE SIGNATURE 
: DATE 


26 

PM 


27. ORIGINATION DATE 
11/30/88 

REV. 3/28/89 


| 28. REQUIRED STATUS OATE 
N/A 


29. PR CLOSURE DATE 
N/A 


30. PFAR CLOSURE DATE 
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CONTINUATION SHEET FOR PFAR NUMBER 3601001A-43 


17. DESCRIPTION (continuation) 

Th. FA913 adhesive used to bond the cowl insulation to the cowl housing extruded into the radial RTV bondline 
between the cowl ring and nose cap 360-deg. circumferentially. The adhesive that extruded into the radial bondline 
" rvnical lv sandwiched between two layers of RTV. Soot was observed over a majority of the joint circumference 
"l! ro the Drimary o-ring. A distinct blowpath was observed at 216 deg. Heat affected GCP and SCP were observed 
at the blowoath location. The charred material was approximately 0.01 in. deep. The EA913 NA adhesive adjacent to 
the cowl housing was eroded approximately 0.1 in. axially x 0.7 in. wide circ. at the blowoath location. There was 
no blowby, erosion or heat effect to the primary o*ring. Electrical conductivity measurements on the cowl and nose 
inlet housings showed no heat damage. 

The mixina of the adhesive in the cowl/nose cap bondline and the presence of soot was documented on ETM-1A, DM-8, 
dm-9 qm-6 and qn- 7. It is believed that the mixing has occurred on all previous nozzles due to assembly 
procedures Charred GCP and SCP insulators have been observed at blowpath locations in the OM-6, and PV-1 nozzle 
internal Joint «. Eroded EA913 NA adhesive has not previously been observed. 


23. RESULTS OF RECOMMENDED CORRECTIVE ACTION (continuation) 


1 The new assembly procedure was tested on PV-1 and QM-8 Joint #2's. Post-test inspections of these joints 
pronmted^he decision^ further evaluate and refine the new assembly procedure on TEH motors. 

as of 360L002 there has never been primary o-ring blowby, erosion or heat effect, or metal heat damage ui th Joint 
#2 In the 360L002 RPRB, it was decided to close out all "minor anomalies" similar to this on all previous st 
tests and flights. All future occurrences, including 3601002, would be considered "observations". 


TWR-17198 Vol. V has been updated to include accept/reject criteria for RTV in nozzle joints. The condition noted 
in this "minor anomaly" is now an “acceptable" condition per this criteria. 
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POSTFIRE ANOMALY RECORD (PFAR) 


1. PFAR NUMBER 
360LQ018- 10 


2. SRM MOTOR NUMBER 
360L0018 


3. INSPECTION 

LOCATION 

4. REFERENCE 

SQUAWK NUM 8 ER 

KSC X 

T-24/T-97 

26-0043 


H -7 

A-2 

6 . REFERENCE 

I FA NUM 8 ER 



N/A 



5. REFERENCE PR NUMBER 
PV6- 111312 


7. REFERENCE SPR NUMBER 
N/A 


8 CORROSIOM between primary and seconoary aft exitcone o-rings 

MINOR ANOMALY X MAJOR ANOMALY 


9. CLASSIFICATION 
OBSERVATION 


CRITICAL ANOMALY 


10. PART NUMBER 
1U76039-03 


1 11. SERIAL NUM 8 ER 

I 12. PART DESCRIPTION 


1 0000001 

| AFT EXIT CONE ASSY 



/ 10/07/88 


13 ] *REPORTED BY (NAME / ORGANIZATION / OBSERVATION DATE) 

K. B. NIELSEN / NT I OA 

14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 

NOZZLE / E. L. DIEHL 

‘’li’FSK!* “!“!!“ 

i:';! s slr° Esic v§^ 

^-tssss 

inspectors £?e^h«5r«se “n joints appeared lighter than required on STW7-Z999. 

has been observed within past flight aft exit cone field joints, but has not been documented. 


Minor corrosion 


18!" JUSTIFICATION" OF* CLASSIFICATION iPOSTFI^E^ENG 1 I ^ p EVAj.UAT IQN^L I M. TS ) 

This is not a flight issue. It 
in the minor corrosion observed 
(STU7-2999) is not followed. 


primary -Hng.at splashdown resulting 
. ’ S TMs ITpotentially a reus, issue if the grease application specification 


^Sea^water entering past the primary o-ring at splashdown. 


20. RECOMMENDED CORRECTIVE ACTION • 

t. Train and certify SPC operators on grease application per 

STW7-2999. 

2. Do not write this minor corrosion up as a PR in the future. 


21. ANOMALY APPROVAL SIGNATURE 

RPRB SECRETARY: 0 A I E i„,„„ 

/S/T. L. JOHNSON 11/10/88 

22. OBSERVATION/ANOMALY APPROVAL SIGNATURES 

PE : ft. -L . I UwffMj- ° ATE : *4* V& 



DATE 




23. RESULTS OF RECOMMENDED CORRECTIVE ACTION 
1. Effective • 

2 Minor corrosion has been observed in this joint and on the aft 
field joints of 360L002 and 360L003. Observe grease 
applications were nominal. This was not written up as an observation. 


24. REPORT RESULTS TO RPRB? YES X 


NO 


25. RPRB CLOSURE SIGNATURE 
(REQUIRED ONLY IF BLOCK 24 CHECKED "YES") 
RPRB SECRETARY: DATE: 


26. OBSERVATION/ANOMALY CLOSURE SIGNATURE 
PM: 


27. ORIGINATION DATE 
11/09/88 

REV. 3/28/89 


28 REQUIRED STATUS DATE 29. PR CLOSURE DATE 
11/07/88 01/12/89 


DATE: 

30. PFAR CLOSURE DATE 
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POSTFIRE ANOMALY RECORD (PFAR) 


1. PFAR NUMBER 
360L001B-38 

3. INSPECTION LOCATION 
KSC X T-24/T-97 

4. REFERENCE SQUAWK NUMBER 
26*0048 

5. REFERENCE PR NUMBER 
PV6- 111292 

2. SRM MOTOR NUMBER 
360L001B 

H-7 A-2 

6. REFERENCE I FA NUMBER 
N/A 

7. REFERENCE SPR NUMBER 
N/A 

•i.ire FUO EXIT CONE AFT FLANGE AT 97.6 DEG 

9. CLASSIFICATION 
OBSERVATION 

— 

: 

MINOR ANOMALY X 

MAJOR ANOMALY 

CRITICAL ANOMALY 


10. PART NUMBER 
1U5 2839-01 


11. SERIAL NUMBER 
0000006 


12. PART DESCRIPTION 
FORWARD EXIT CONE ASSY 


13. REPORTED BY (NAME / ORGANIZATION / OBSERVATION DATE) 

T. B. GREGORIO / NT I QA [....JJ... 

14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 

NOZZLE / E. L. DIEHL 

15 RESPONSIBLE PROJECT ENGINEER (NAME / ORGANIZATION ) 

0 ; j. WAGNER / NOZZLE/FLEX BEARING PROJECT ENGINEERING 



T:rS C thR T 3™LoS^ A (SH) F °^ exifc^ P d^« AP a S 9 ui^'Jin ding'd th, edge of . hoi. on th. forward exit cone aft 
f lang'. Th' ding wae approximately 0.02 incnee d**p. 

Damage has occurred during KSC aft exit cone deviates on previous flight SRM-15A 

aft flange seeling surfaces were scratched by the joint alignment pm. The 360L001A <LH) 
flange was also scratched 0.002 inches deep during demate by a guide pm. 


SRM-15A and 23A forward exit cone 
forward exit cone aft 


JUSTIFICATION OF CLASSIFICATION {POSTFIRE ENGINEERING EVALUATION LIMITS) 

exit con. dating procedure/ too ling could caua. damege printing reus, of hardware. 

Requires corrective action but has no impact on motor 

Current KSC aft exit cone demetmg procedures and tooling. 


20. RECOMMENDED CORRECTIVE ACTION 
See continuation sheet. 


23. RESULTS OF RECOMMENDED CORRECTIVE ACTION 
See continuation sheet. 


21. ANOMALY APPROVAL SIGNATURE 


RPRB SECRETARY: 
/S/T. L. JOHNSON 

DATE: 

11/10/88 

22. OBSERVATION/ANOMALY APPROVAL SIGNATURES 

PE : fi J t L tA-» 

. DATE: t>fZi(S 

PM: 

DATE:///^/f7 

24. REPORT RESULTS TO RPRB? 

YES X NO 

25. RPRB CLOSURE SIGNATURE 

(REQUIRED ONLY IF BLOCK 24 

CHECKED "YES") 

RPRB SECRETARY: 

DATE: 


26. OBSERVAT I ON /ANOMALY CLOSURE SIGNATURE 
PM: DATE: 


27. ORIGINATION DATE 
11/09/88 


I 28. REQUIRED STATUS DATE 

1 29. PR CLOSURE DATE 

1 30. PFAR CLOSURE DATE 

| 11/07/88 

| 11/22/88 



REV. 3/28/89 
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CONTINUATION SHEET FOR PFAR NUMBER 3601001B-38 
20. RECOMMENDED CORRECTIVE ACTION (continuation) 


* • 

1 eliminate guide pin*. These just add more possibilities of scratching the forward exit cone aft flange after 
the joint separates and recoils. Eliminating the guide pins leaves only the joint alignment pin to worry aoout. 

2 Near term: Use anti-recoil tools to eliminate the recoil of the aft exit cone after joint separation. This 

would not allow the alignment pin to contact the forward exit cone aft flange. 

asap- Desian and incorporate a rail system disassembly tool similar to that used at NT I Wasatch T- 24 and T-97. 

This' tool supports the aft exit con* assemply so that there is no load on the joint alignment pm during seoaration. 
The%ool alsodoes not recoil, eliminating any possibility of damage to the forward exit cone art flange by the 
alignment pin. 


23. RESULTS OF RECOMHENDED CORRECTIVE ACTION (continuation) 
1. Effective: RSRM Flight 2 (360L002) 


2. Anti-recoil tools effective: 
Rail system tool effective: 


. , i aft exit cone stub removal tool. This load cell allows ooerators 

KSC has incorporated a load ce “ u£d Erectly, the load on the joint aligrvsent 

to monitor the load that is Thiswould eliminate relative vertical displacements between the aft exit 

Fliahts 2 and 3 (360L002 and 360U003). Only minor raised metal was observed on the forward exit cone 91.8 degree 
alignment holeton the four joints where the load cell was used. This doe, not violate refurbishment 

requi rements. 
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POST FI RE ANOMALY RECORD (PFAR) 


1. PFAR NUMBER 
360L001B-42 


2. SRM MOTOR NUMBER 
360L0013 


8. TITLE 


9. CLASSIFICATION 
OBSERVATION 


10. PART NUMBER 
1U52839-01 


3. INSPECTION LOCATION 
KSC X T-24/T-97 

4. REFERENCE SQUAWK NUMBER 
26-0044 

5. REFERENCE PR NUMBER 
PV6-111324 

H-7 A*2 

... • • ■ 

6. REFERENCE I FA NUMBER 
N/A 

7. REFERENCE SPR NUMBER 
N/A 

3 SECONDARY FORWARD EXIT CONE ( 

D-RINGS 


MINOR ANOMALY X 

MAJOR ANOMALY 

CRITICAL ANOMALY 


11. SERIAL NUMBER 
0000006 


12. PART DESCRIPTION 
FORUARD EXIT CONE ASSY 


13 . REPORTED BY* (NAME / ORGANIZATION / OBSERVATION DATE) 
K. B. NIELSEN / MTI OA 


/ 10/07/88 


14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 

NOZZLE / E. L. DIEHL 

IS RESPONSIBLE PROJECT ENGINEER (NAME / ORGANIZATION ) 

o! fS / NOZZLE/FLEX BEARING ^^ENGINEERING 

1A RESPONSIBLE DESIGN ENGINEER (NAME / ORGANIZATION) 

t: A ^ER 

17. DESCRIPTION (ATTACH PFOR FIGURES^ ,nd secondary o- rings, and outboard of the secondary 

Aluminum oxide corrosion was observed batmen ^jS^No pitting -as observed. Structural Application, 

s noted^tha? 1 grease S'bSh'jSSs appealed lighter than retired on STW7-2999. 

Minor corrosion has been observed within past flight aft exit cone field joints, but has not been documented. 


’?hif iI I ^“I I fliSt C its^! IC It , “ beU eved^ that * sea* wat e^ent ered^past * the primary o-ring at splashdown^ resulting 


in the corrosion observed. This is potentially a reuse issue 
not followed. 


if the grease application specification (STW7-2999) is 


1 Seawater engering past the primary o-ring at splashdown. 


20. RECOMMENDED CORRECTIVE ACTION ™,r 

1. Train and certify SPC operators on grease application per 

STW7-2999. 

2. Do not write this minor corrosion up as a PR in the future. 


23. RESULTS OF RECOMMENDED CORRECTIVE ACTION 
1. Effective • 

2 Minor corrosion has been observed in this joint on the aft exit 
cone field joints of 360L002 and 360L003. Observed 9 r «s« 
applications were nominal. This was not written up as an observation. 


21. ANOMALY APPROVAL SIGNATURE 

RPRB SECRETARY: 

DATE: 

/S/T. L. JOHNSON 

11/10/88 

22. OBSERVATION/ANOMALY APPROVAL SIGNATURES 
PE: AJ. * . — DATE 

P" : 

DATE 

24. REPORT RESULTS TO RPRB? 

YES X NO 

25. RPRB CLOSURE SIGNATURE 


(REQUIRED ONLY IF BLOCK 24 

CHECKED "YES") 

RPRB SECRETARY: 

DATE: 


26. OBSERVATION/ANOMALY CLOSURE SIGNATURE 
PM: DATE: 


27. ORIGINATION DATE 
11/09/88 


28. REQUIRED STATUS DATE 29. PR CLOSURE DATE 
11/07/88 01/12/89 


30. PFAR CLOSURE DATE 


REV. 3/28/89 
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POSTFIRE ANOMALY RECORD (PFAR) 


PFAR NUM8ER 
360L001B-44 


. SRM MOTOR NUMBER 
360L001B 


3. INSPECTION LOCATION 1 

4. REFERENCE SQUAWK NUMBER 

KSC T-24/T-97 ! 

N/A 

H-7 X A-2 

6. REFERENCE I FA NUMBER 


N/A 


5. REFERENCE PR NUMBER 
N/A 


7. REFERENCE SPR NUMBER 
N/A 


^Tv’ BACKFILL IN JOINT 4 INHIBITED ®*^ESSIVE GREASE _ 


9. CLASSIFICATION 
OBSERVATION 


MINOR ANOMALY 

11. SERIAL NUMBER 
N/A 


MAJOR ANOMALY 


12. PART DESCRIPTION 
N/A 


CRITICAL ANOMALY 


10. PART NUMBER 
N/A 

ii's'jjs." 

14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 
NOZZLE / E. L. DIEHL 



!“? 

i/" DESCRIPTION (ATTACH PFOR, FIGURES, PHOTOGRAPHS, ETC.) 

See continuation sheet. 


1 " JUST I FI CAT I ON " OF " CLASS I F I CAT I ON (POSTFIRE ENGINEERING EVALUATION LIMITS) 
See continuation sheet. 


19. CAUSE . . . 

Excess grease applied during joint 


assembly resulted because no application standards were in place. 


Z °; ^ Se t^up^ TR ACS^ct ass ' to SKT-nd qualify technicians, QA and AF on 
grease application. 

2. Continue inspecting future post-test and flight no«le joints for 
excess grease problems. 

3. Release and Incorporate Rev. C to STU7-2999. 


21. ANOMALY APPROVAL SIGNATURE 
RPR8 SECRETARY: DATE: 


22. O8SERVATI0N/ANOMALY APPROVAL SIGNATURES 
PE: 


PM: 


DATE: 

DATE: 


23. RESULTS OF RECOMMENOED CORRECTIVE ACTION 
See continuation sheet. 


24. REPORT RESULTS TO RPRB? YES X 


NO 


25. RPR8 CLOSURE SIGNATURE iiVC<M|A 

(REQUIRED ONLY IF BLOCK 24 CHECKED YES ) 
RPRB SECRETARY: 0ATE: 


26. OBSERVATION/ANOMALY CLOSURE SIGNATURE 
PM: 


DATE: 


27. ORIGINATION OATE 
11/30/88 

REV. 3/28/89 


1 28. REQUIRED STATUS DATE 

I 29. PR CLOSURE DATE 

j 30. 

1 M/A 

1 N/A 

I 
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CONTINUATION SHEET FOR PFAR NUMBER 360L001B-44 
17 DESCRIPTION (continuation) 

.e 3601.00 18 nozzle ^rwarU exit cone/ throat joint (Joint *> showed e-esslve^reas. ^rease^as ^served on^ ^ 
s°;^1b^ n t^a?Ur;rR?V.°\ t btoip^ :« located at the 185 *9". locate. There was no dlowoy, 
erosion or heat effect to primary o-ring. 

excess S ““ " 

larder M^Old^pH^^o^S^t**’ o-H^Sowl during ass^ly?V thicker layer of grease is applied to 
the o* ring and groove. 

TM s " spec i f tcatton* was ^ro^n^rtn^ls^ty^iwmgra^^ur^ ef f ecttve^ RSRM f 11$\“<360 tSoO.* 

18 JUSTIFICATION OF CLASSIFICATION (continuation) 

. .„, M reouired corrective action but has no impact on motor performance or program schedule. 

x: usu ms. »«*<» .< «. «s *»•«• !■«»««. 

«, j..™ w-u. ■«-*«- ssr ■ ah * s, “’ •' ,to ,,v " p “"° l,c - ,his ”“ ia 

the capability of the RTV to act as a thermal barrier. 

23 RESULTS OF RECOMMENDED CORRECTIVE ACTION (continuation) 

STM7-2999 w. ^O.po,..- 1*. - ** ‘ 


1. Effective 


2. QM-8 showed excess grease inh 
reduce the excess grease in this 
applications are being followed, 
personnel (effective 


ibi ting 
joint . 
Also, 
). 


..ii h - r Li:i i i n joint #4. The grease application specification did not 
Joint #4 wU b* monitored by structural applications until proper grease 
MCS Classes are being set up to train/qualify nozzle joint assemoly 


360L001A showed no excess grease in nozzle joints. 
360L002A showed no excess grease in nozzle joints. 
360L002B showed no excess grease in nozzle joints. 
360L003A showed no excess grease in nozzle joints. 
360L003B showed no excess grease in nozzle joints. 
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POST FIRE ANOMALY RECORO (PEAR) 


1. PFAR NUMBER 
360L001B-45 

3. INSPECTION LOCATION 
KSC T-24/T-97 

4. REFERENCE SQUAWK NUMBER 
N/A 

5. REFERENCE PR NUMBER 
N/A 

2. SRH MOTOR NUMBER 
360L001B 

H-7 X A-2 

6. REFERENCE I FA NUMBER 
N/A 

7. REFERENCE SPR NUM8ER 
N/A 

8. TITLE 

RTV/EA913 ADHESIVE MIXING IN 

JOINT 2 



9. CLASSIFICATION 
OBSERVATION 

MINOR ANOMALY X 

MAJOR ANOMALY 

CRITICAL ANOMALY 


10. PART NUMBER 
N/A 


11. SERIAL NUMBER 
N/A 


12. PART DESCRIPTION 
COWL/NOSE INLET JOINT (JOINT 2) 


13. REPORTED BY (NAME / ORGANIZATION / OBSERVATION DATE) 

S. A. MEYER / NOZZLE/FLEX BEARING DESIGN ENGINEERING 


/ 11/04/89 


14. RESPONSIBLE COMPONENT TEAM / PROGRAM MANAGER 
NOZZLE / E. L. DIEHL 


15. RESPONSIBLE PROJECT ENGINEER (NAME / ORGANIZATION ) 

D. J. WAGNER / NOZZLE/FLEX BEARING PROJECT ENGINEERING 


16. RESPONSIBLE DESIGN ENGINEER (NAME / ORGANIZATION) 

S. A. MEYER / NOZZLE/FLEX BEARING DESIGN ENGINEERING 


17 DESCRIPTION (ATTACH PFOR, FIGURES. PHOTOGRAPHS, ETC.) 

The EA913 adhesive used to bond the cowl insulation to the cowl housing extruded into the radial RTV bondline 
between the cowl ring and nose cap 360-deg. circumferentially. The adhesive that extruded into the radial bondl in 
was typically sandwiched between two layers of RTV. Soot was observed over a majority of the joint ci reunference 
and up to the axial bolt holes. There was no blowby, erosion or heat effect to the primary o-ring. 

The mixing of the adhesive in the cowl/nose cap bondline and the presence of soot was documented on ETM-1A, DM-8, 
DM-9, OH-6 and OH-7. It is believed that the mixing has occurred on all previous nozzles due to assembly 

procedures. 

18 JUSTIFICATION OF CLASSIFICATION (POSTFIRE ENGINEERING EVALUATION LIMITS) 

There is no adhesion between the RTV and EA913 adhesive, reducing the capability of the RTV to act as a thermal 

barrier. 

19. CAUSE 

Current bonding and joint assembly procedures. 


20. RECOMMENDED CORRECTIVE ACTION , , • . .•> 

1. At the time this was presented to RPRB, the PV-1 nozzle Joint #2 
had just been examined. It was recommended that we further evaluate 
the new assembly procedure change on OM-8. It would then be 
determined if the new assembly process would be incorporated into 
flight nozzles. 


21. ANOMALY APPROVAL SIGNATURE 

RPRB SECRETARY: DATE: 

1 _ - J??- . - 

22. OBsilvAT I (^/ANOMALY APPROVAL SIGNATURES 

PE": — il^vO DATE:^-^; 

PM: DATE 


23. RESULTS OF RECOMMENDED CORRECTIVE ACTION 
See continuation shaet. 


27. ORIGINATION DATE 
11/30/88 


REV. 3/28/89 


24. REPORT RESULTS TO RPRB? YES X 


25. RPRB CLOSURE SIGNATURE 

(REQUIRED ONLY IF BLOCK .24 CHECKED "YES") 
RP88 SECRETARY: , DATE: 

. - -0- f.t. - 

26. OBSERVATIONXANOMALYi closure signature 

oate: h-^ 


28. REQUIRED STATUS DATE 

N/A 


29. PR CLOSURE DATE 
N/A 


30. PFAR CLOSURE DATE 


TWR-17272 
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CONTINUATION SHEET FO* PFAR NUMBER 360L001B-45 

23. RESULTS OF RECOMMENDED CORRECTIVE ACTION (continuation) 

1. The new assembly procedure was tested on PV-1 and QM-8 Joint #2's. Post- test inspections of these joints 
prompted the decision to further evaluate and refine the new assembly procedure on TEM motors. 

As of 360L002, there has never been primary o-ring blowby, erosion or heat effect, or metal heat damage within Joint 
#2. In the 3401002 RPR8, it was decided to close out all "minor anomalies" similar to this on all previous staic 
tests and flights. All future occurrences, including 360L002, would be considered "observations". 

TWR-17198 Vol. V has been updated to include accept/reject criteria for RTV in nozzle joints. The condition noted 
in this "minor anomaly" is now an "acceptable" condition per this criteria. 
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